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AN ANALYSIS OF 200  CASES.
THE INFLUENCE OF HEREDITY.
THE INFLUENCE OF ENVIRONMENT, 
in c lu d in g
(a )  OCCUPATION








A p e p t ic  u lc e r  i s  a b e n ig n  n o n - s p e c i f i c  u lc e r  
lo c a t e d  i n  th o s e  p a r ts  o f  th e  g a s t r o - i n t e s t i n a l  t r a c t  
b a th ed  by g a s t r i c  j u i c e .  The c h r o n ic  v a r i e t y ,  w ith  
w h ich  t h i s  t h e s i s  i s  c o n c e r n e d , o r ig in a t e s  from an  
a c u te  u l c e r ,  and i n  th e  p a th o g e n e s is  o f  th e  l a t t e r  
p ro b a b ly  a m u l t i p l i c i t y  o f  f a c t o r s  can o p er a te  e i t h e r  
t o  im p air  m u co sa l r e s i s t a n c e  or t o  in c r e a s e  th e  v ig o u r  
o f  th e  a g g r e s s iv e  f a c t o r s  t o  w h ich  th e  mucosa i s  
s u b j e c t e d .  A lth ou gh  i t  i s  commonly s t a t e d  t h a t  th e  
cau se o f  p e p t ic  u lc e r  i s  unknown, i t  i s  n e v e r t h e le s s  
tr u e  t h a t  when a l l  th e  known f a c t s  a re  a ssem b led  and 
e v a lu a t e d ,  th e  c o n d it io n s  f o r  th e  fo r m a tio n  o f  a p e p t ic  
u lc e r  can be s t a t e d  r a th e r  p r e c i s e l y .  P robab ly  
i n t e r e s t  and r e s e a r c h  in t o  th e  p e p t ic  u lc e r  problem  
have no g r e a te r  o b s t a c le s  t o  surmount th a n  th e  m ethod  
o f  approach  w hich  s e t s  out t o  d is c o v e r  a s o l i t a r y  ca u se  
f o r  th e  d i s e a s e ,  or i n s i s t s  t h a t  th e  a e t i o lo g y  rem ain s  
c o m p le te ly  o b s c u r e . A u n ita r y  h y p o th e s is  f o r  th e  cau se  
o f  p e p t ic  u lc e r  m ust a lw ays be a c c e p te d  w ith  r e s e r v e .  
Some im p ortan t f a c t o r s  e s s e n t i a l  fo r  p e p t ic  u lc e r  
fo r m a tio n  are  a lr e a d y  known : d o u b t le s s  d i f f e r e n t  
f a c t o r s  o p e ra te  in  d i f f e r e n t  p a t i e n t s .  O ther f a c t o r s
p ro b a b ly  a w a it d is c o v e r y *  For th e  p r e se n t  i t  i s  
s u f f i c i e n t  t o  s t a t e  th a t  no s in g l e  cau se r e s p o n s ib le  
f o r  a l l  p e p t ic  u lc e r s  i s  known or seem s l i k e l y  t o  be 
fo u n d , and t h a t  e v a lu a t io n  o f  th e  known p r o v o c a t iv e  
a g e n ts  i s  l i k e l y  t o  be mere rew a rd in g  t o  th e  c l i n i c a l  
i n v e s t ig a t o r  th a n  c o n c e n tr a t io n  on o n ly  one f a c e t  o f  
th e  problem  o f  p a t h o g e n e s is .  In  t h i s  t h e s i s ,  s o  fa r  
as p o s s i b l e ,  su ch  ack now ledged  f a c t o r s  have b een  
s tu d ie d  and are  d e s c r ib e d  a s  11 p r e d is p o s in g ” t o  th e  
d i s e a s e .  I t  i s  c o n s id e r e d  p o s s i b l e ,  h o w ev er , th a t  when 
a c t in g  in  c o n c e r t  th e y  may in  e f f e c t  prove t o  be c a u s a t iv e  
a g e n t s •
No a ttem p t w i l l  be made in  t h i s  work t o  e v a lu a te  
and r e v ie w  i n  d e t a i l  th e  enormous and grow ing volume o f  
l i t e r a t u r e  w hich  h as am assed around th e  problem s o f  
a e t io lo g y  and p a th o g e n e s is  o f  th e  d i s e a s e .  In  Addendum 1 
are  s e t  out th e  e x i s t i n g  t h e o r ie s  o f  u lc e r  g e n e s i s .
I n s t e a d ,  i n t e r e s t  h a s  b een  c e n tr e d  on th o se  c l i n i c a l  
f a c t o r s  w hich  can be r e a d i ly  e lu c id a t e d  by in t e r r o g a t io n  
and e x a m in a tio n  o f  th e  p a t i e n t ,  and w h ich  a re  c u s to m a r ily  
th o u g h t t o  p r e d isp o se  th e  p a t ie n t  t o  h i s  d i s e a s e .  I t  i s  
c o n s id e r e d  t h a t  such  a s tu d y  i s  n ot w ith o u t v a lu e ,  f o r  
in  a l l  d i s e a s e s  i f  th e  p r e d is p o s in g  f a c t o r s  can be 
o b v ia te d  or e l im in a t e d ,  tn e  p rox im ate c a u s e , i f  su ch  e x i s t s  
and i s  o p e r a t iv e ,  may n o t be s u f f i c i e n t l y  p o te n t t o  s t a r t  
th e  d is e a s e  p r o c e s s :  p e p t ic  u lc e r  i s  d o u b t le s s  no e x c e p t io n
t o  t h i s  r u le *  In  t h i s  s tu d y  i t  h a s  b een  th e  a im , a f t e r  
m aking a d e t a i l e d  a n a ly s i s  o f  c e r t a in  c l i n i c a l  m a te r ia l  
c o l l e c t e d  by m e, to  i n v e s t i g a t e  and a s s e s s  each  p o s s ib le  
p r e d is p o s in g  f a c t o r  i n  t u r n .
The f i r s t  lu c id  a cco u n t o f  the symptoms and 
p a th o lo g y  o f  th e  d is e a s e  was g iv e n  by B a i l l i e  in  1 7 9 3 ,  
a lth o u g h  th e  e a r l i e s t  r e c o r d e d  c l i n i c a l  d e s c r ip t io n  o f  
a p e r fo r a te d  p e p t ic  u lc e r  d a te s  back  t o  1670 (H urst and  
S te w a r t , 1 9 2 9 ) .  The g a s t r i c  and d u o d en a l v a r i e t i e s  were 
d i f f e r e n t i a t e d  and d e s c r ib e d  by A bercrom bie (1 8 2 8 ) and a 
few  y e a r s  l a t e r  C r u v e ilh ie r  e s t a b l i s h e d  s im p le  p e p t ic  
u lc e r  a s  a s e p a r a te  e n t i t y  from  carcinom a o f  th e  s to m a ch . 
S in c e  th o se  e a r ly  days im p ortan t changes h ave ta k en  p la c e  
in  many a s p e c t s  o f  th e  d i s e a s e ,  and p a r t ic u la r ly  in  i t s  
i n c id e n c e .  From b e in g  an uncommon and r a r e ly  r e c o g n is e d  
d is o r d e r ,  p e p t ic  u lc e r  has now become one o f  th e  m ajor 
s c o u r g e s  o f  our tim e -  w o r ld -w id e  in  d i s t r i b u t i o n ,  and 
r e s p o n s ib le  fo r  u n to ld  p a in  and m ise r y  among c o u n t le s s  
th ou san d s o f  s u f f e r e r s .  I t  i s  s in g u la r ly  u n fo r tu n a te  f o r  
p e p t ic  u lc e r  v ic t im s  th a t  t h e ir  d i s e a s e ,  a lth o u g h  
r e s p o n s ib le  f o r  a h ig h  m o r b id ity ,  i s  a s s o c ia t e d  w ith  a 
low m o r ta l i t y  r a t e .  Were th e  o p p o s ite  to  be th e  c a s e ,  th e  
d is o r d e r  would lon g  ago have a t t r a c t e d  more i n t e r e s t  from  
th e  p r o f e s s io n  and th e  p u b l i c .  In  th e  m eantim e p e p t ic  
u lc e r  r e s e a r c h  r e c e iv e s  l i t t l e  encouragem ent and 
G a str o e n te r o lo g y  rem ain s tn e  C in d e r e lla  o f th e  m e d ic a l
s c i e n c e s ,  w h ile  y e a r  by y ea r  la r g e  sums a re  expended  on 
e n q u ir ie s  in t o  th e  cau se  o f  su ch  c o n d it io n s  a s coron ary  
a r te r y  d is e a s e  and can cer -  w ith  r e s u l t s  som etim es n ot  
a l t o g e t h e r  commensurate w ith  th e  o u t la y  o f  c a p i t a l  and 
m e n ta l en erg y  in v o lv e d .  H ow ever, as th e  in c id e n c e  o f  
th e  d is e a s e  in c r e a s e s  (and th e r e  i s  e v id e n c e  t o  t h i s  
e f f e c t )  i t  i s  p o s s ib le  t h a t  more i n t e r e s t  th a n  e x i s t s  
a t  p r e s e n t  w i l l  a r i s e  r e g a r d in g  i t s  u n so lv e d  p ro b lem s.
A fu r th e r  p o in t  o f  some im p ortan ce i s  t h a t  p e p t ic  
u lc e r a t io n  m ost f r e q u e n t ly  ta k e s  th e  form  o f  d u o d en a l 
u lc e r  o c c u r r in g  in  men o f  th e  upper s o c i a l  c l a s s e s  d u r in g  
t h e ir  m ost p r o d u c tiv e  and e n e r g e t ic  p e r io d  o f  l i f e .  I t  
i s  m a n if e s t ly  u n d e s ir a b le ,  b o th  s o c i a l l y  and e c o n o m ic a l ly ,  
th a t  th e  more g i f t e d  members o f  th e  community sh o u ld  be 
th e  v ic t im s  t o  a la r g e  e x te n t  o f an in c a p a c i t a t in g  
d is e a s e  w ith  a h ig h  m o r b id ity  w h ich  may p o s s ib ly  be 
p r e v e n ta b le  •
The fo r e g o in g  o b s e r v a t io n s  a re  w e l l  su p p o rted  by 
th e  a v a i la b le  e v id e n c e  r e g a r d in g  th e  m o r t a l i t y  and m o r b id ity  
from th e  d i s e a s e .  The d e a th  r a te  i s  known t o  be lo w : i n  
th e  y e a r s  p re ce d in g  th e  seco n d  W orld War p e p t ic  u lc e r  
a c co u n ted  fo r  o n ly  a p p ro x im a te ly  1 per c e n t ,  o f  a l l  th e  
an n u a l d e a th s  in  E ngland  and W a le s . By c o n tr a s t  th e  
c l i n i c a l  in c id e n c e  o f  th e  d is e a s e  in  a l l  W estern  
c i v i l i s a t i o n s  i s  known t o  be h ig h .  The h e te r o g e n o u s  
e v id e n c e  from v a r io u s  w orkers ( e . g . ,  J e n n is o n , 1938:
A ls te ^ d ,  1 9 42; K nutsen and S e lv a a g ,  1947) in d ic a t e s  
t h a t  5 t o  10 per cen t o f  m ost p o p u la t io n s  s u f f e r  from  
u lc e r  i n  a l i f e t i m e .  A lth ou gh  e s t im a te s  b a sed  on 
a u to p sy  in c id e n c e  m ust be v iew ed  w ith  some r e s e r v e ,  
th e  l a t t e r  f ig u r e s  g a in  in  s ig n i f i c a n c e  when 
c o r r e la t e d  w ith  th o se  o f  H u rst and S tew a rt ( 1 9 2 9 ) ,  
who were a b le  t o  d em on strate  an a c t i v e  u lc e r  or th e  
sc a r  o f  a h e a le d  one in  9 .5 5  per c e n t  o f  4 ,0 0 0  c o n s e c u t iv e  
a u t o p s i e s .  I t  d oes n ot n e c e s s a r i l y  f o l lo w  th a t  such  a 
la r g e  p e r c e n ta g e  o f  s u b j e c t s  w i l l  have m a n ife s t  symptoms 
d u rin g  l i f e ,  and in  p r a c t ic e  i t  i s  o f t e n  found  t h a t  th e  
t o t a l  in c id e n c e  in  any an n u a l su r v ey  v a r ie s  from about  
1 t o  3 per cen t o f  th e  p o p u la t io n  a t  r i s k  above 20  y e a r s  
o f  a g e .  I t  i s  p o s s ib le  to  e x p r e s s  t h e s e  f ig u r e s  i n  a 
d i f f e r e n t  way w ith  added s i g n i f i c a n c e .  Prom th e  r e s u l t s  
o f th e  p o p u la t io n  s tu d y  con d u cted  by D o l l ,  A very Jones  
and Buckatzsch (1951) i t  can be e s t im a te d  th a t  a t o t a l  
o f  1 ,4 4 9 ,0 0 0  l i v i n g  p erso n s  in  E ngland  and W ales o f  a l l  
a g e s  h a v e , or have h a d , a p e p t ic  u l c e r .  T h is  e s t im a te  
a g r e e s  c l o s e l y  w ith  th a t  o f  A very Jon es and P o lia k  (1 9 4 5 )  
whose a sse ssm en t o f 1 ,5 0 0 ,0 0 0  s u f f e r e r s  was made on th e  
b a s is  o f  h o s p i t a l  e x p e r ie n c e  and th e  n a t io n a l  d ea th  
r a t e s  fo r  1 9 3 8 . These grou p s o f  o b se r v e r s  have fu r th e r  
co n clu d ed  t h a t  c a se s  o f  p e p t ic  u l c e r  occupy l i t t l e  sh o r t  
o f  10 per cen t o f  a l l  g e n e r a l  h o s p i t a l  beds fo r  a d u lt s  
( u s u a l ly  on a cco u n t o f  c o m p lic a t io n s  h a v in g  su p e r v e n e d ) ,
and th a t  a t  o u t p a t ie n t  c l i n i c s  a t  l e a s t  10 p er cen t  
o f  th e  new p a t ie n t s  a re  d y s p e p t ic s  o f  whom about 60 
per cen t h ave r a d io g r a p h ic  e v id e n c e  of p e p t ic  u lc e r  . 
R ecen t H o s p it a l  M o rb id ity  S t a t i s t i c s  (M ackay, 1951)  
show t h a t  p e p t ic  u lc e r  i s  th e  le a d in g  cause o f  a d m iss io n  
t o  h o s p i t a l  among men in  t h i s  c o u n tr y , a c c o u n tin g  f o r  
about 1 in  e v er y  10 m ale a d m iss io n s  . Thus i t  i s  c le a r  
t h a t  th e  h o s p i t a l  s e r v ic e  i s  in t im a t e ly  con cern ed  in  
d e a lin g  w ith  th e  r a v a g e s  o f  th e  d i s e a s e .  The g e n e r a l  
p r a c t i t io n e r  a lr e a d y  knows th a t  th e  d y s p e p t ic  p a t ie n t  
i s  n ever  fa r  from  h i s  s u r g e r y .  Fry (1 9 5 2 ) ,  i n  an  
a n a ly s i s  o f  a y e a r * s  work i n  h i s  p r a c t i c e ,  fou nd  th a t  
p e p t ic  u lc e r  was th e  t h ir d  m ost common m e d ic a l c o n d it io n  
r e q u ir in g  h i s  a t t e n t i o n .
In  many o th er  c o u n tr ie s  p e p t ic  u lc e r  m o r b id ity  
e x h ib i t s  s im ila r  te n d s  t o  t h a t  i n  our own. Among th e  
c h r o n ic  d i s e a s e s  in  th e  U n ite d  S t a t e s  in  1 9 3 7 , p e p t ic  
u lc e r  ran k ed  te n th  as a cau se o f  d ea th , t w e l f t h  a s  a 
cause o f  l o s s  o f  w ork , f o u r te e n th  a s  a cau se o f  
in v a l id is m  and t w e n t ie t h  as t o  number o f  c a s e s .  The 
in c id e n c e  in  th e  U .S .  Army d u rin g  th e  seco n d  W orld War 
was 0 .3  per c e n t  •
Not o n ly  i s  c h ro n ic  p e p t ic  u lc e r  a d i s e a s e  o f  
c o n s id e r a b le  m o r b id ity  and h ig h  in c id e n c e ,  but d i f f e r e n t  
a u th o r s  in  many c o u n tr ie s  a g re e  t h a t  th a t  in c id e n c e  i s  
in c r e a s in g .  H ansen (1 9 3 7 ) n o ted  a steady in c r e a s e  in
th e  in c id e n c e  o f th e  d is e a s e  i n  Copenhagen b etw een  
1901 and 1935 am ounting t o  over 500 per c e n t .  D uring  
t h i s  p e r io d  a com plete r e v e r s a l  o f  s e x  in c id e n c e  
o c c u r r e d . The in c r e a s e  co u ld  be a cc o u n ted  fo r  n e i th e r  
by in c r e a s e  in  th e  s i z e  o f  th e  p o p u la t io n  nor by 
u t i l i s a t i o n  o f  im proved m ethods o f  d ia g n o s i s .  D uring  
th e  same p e r io d  a p r o p o r t io n a te  in c r e a s e  in  th e  d e a th  
r a t e  a l s o  o c c u r r e d . In  th e  U n ite d  S t a t e s  th e  o f f i c i a l  
m o r t a l i t y  r a t e  t r e b le d  b etw een  1900 and 1945 ( U . S .  
Bureau o f  C en su s, 1 9 4 7 ) ,  and th e  in su r e d  o f  th e  
M e tr o p o lita n  L ife  In su ra n ce  Company o f  New York showed 
a s im i la r  t r e n d .  The e v id e n c e  c o l l a t e d  by T id y  (1 9 4 4 )  
in  t h i s  co u n try  from  th e  R e g is tr a r  -  G e n e r a l1 s m o r t a l i t y  
s t a t i s t i c s  r e v e a l s  a 5 9  per cen t in c r e a s e  b etw een  
1921 and 1937 f o r  th e  w hole p o p u la t io n  over 20 y e a r s  
o f  a g e ;  th e  in c r e a s e  was due t o  a s t e e p  r i s e  in  the  
m ale m o r ta l i t y  from d u od en a l u lc e r  d u rin g  t h i s  p e r io d .  
H ow ever, w h ile  m ost c l i n i c i a n s  w ould a g ree  th a t  ev en  
th e  c ir c u m s t a n t ia l  e v id e n c e  fo r  a change in  in c id e n c e  
i s  s t r o n g ,  th e  r a p id  p r o g r e ss  o f  m ed ic in e  h as made i t  
d i f f i c u l t  t o  compare p a st  and p r e se n t  f ig u r e s  • The 
in tr o d u c t io n  o f barium  m eal e x a m in a tio n  as a r e l i a b l e  
m ethod o f  d ia g n o s is  about 1920 h a s made i t  Im p o ss ib le  
t o  compare w ith  p r e c i s io n  th e  in c id e n c e  o f  u n co m p lica ted  
u lc e r s  over a lo n g  p e r io d  o f  t im e .
The d ra m a tic  e p iso d e  o f  p e r f o r a t io n  o f  th e  
u lc e r  r a r e ly  e s c a p e s  d ia g n o s is  and has a h ig h  m o r t a l i t y  
when u n tr e a te d .  The change in  in c id e n c e  o f  t h i s  
c o m p lic a t io n  can th e r e fo r e  be u se d  a s  a rough g u id e  t o  
v a r ia t io n s  i n  th e  p r e v a le n c e  o f th e  d is e a s e  I t s e l f .
There i s  no doubt th a t  th e  number o f  r e c o g n is e d  c a s e s  
o f  p e r fo r a te d  p e p t ic  u lc e r  a d m itte d  t o  h o s p i t a l s  h as  
in c r e a s e d  s in c e  1910 (De B ak ey , 1 9 4 0 ) ,  and i t  i s  
h ig h ly  p r o b a b le , though  n o t c e r t a in ,  th a t  t h i s  in c r e a s e  
i s  i n  p r o p o r t io n  t o  th e  in c r e a s e  in  th e  number o f  
r e c o g n is e d  c a se s  o f  p e p t ic  u l c e r .  T h is  in c r e a s e  in  
p e r f o r a t io n s  i s  w e l l  i l l u s t r a t e d  by th e  f ig u r e s  o f  
I l l in g w o r t h  and h i s  c o l le a g u e s  ( 1 9 4 4 ) ,  who found th a t  
a d m iss io n s  to  th e  W estern  I n f ir m a r y , G lasgow  in c r e a s e d  
s i x - f o l d  b etw een  1910 and 1940: th e y  f u r th e r  e s t im a te d  
th a t  th e  an n u al in c id e n c e  in  th e  G lasgow  a rea  d ou b led  
b etw een  1924 and 1 9 3 4 . In  Sw eden, Bager (1 9 2 9 ) o b serv ed  
a s im i la r  t r e n d .  A sh arp  r i s e  in  th e  number o f  
p e r f o r a t io n s  o c c u r r in g  in  t h i s  cou n try  d u rin g  th e  e a r ly  
y e a r s  o f  th e  seco n d  W orld War h a s  a l s o  b een  r ec o r d e d  
by s e v e r a l  a u th o rs  (S tew a rt and W in ser , 1942: R en d le  
S h o r t ,  1 9 42; W ilso n , 1942: R i l e y ,  1 9 4 2 ) ;  th e  S c o t t i s h  
a u th o r s  p o in te d  o u t ,  h o w ev er , th a t  th e  in c r e a s e  co u ld  
n o t be c o r r e la t e d  w ith  p o s s ib le  n ervou s s t r a i n  
r e s u l t i n g  from a ir-bom b ard m en t. On th e  h y p o th e s is  th a t  
th e s e  o b serv ed  changes r e p r e s e n t  tr u e  changes in  in c id e n c e
i t  i s  r e a s o n a b le  t o  deduce th a t  en v iro n m e n ta l f a c t o r s  
a re  r e s p o n s ib le  and are  c o n se q u e n tly  o f  im p ortan ce  
In  th e a e t io lo g y  o f  p e p t ic  u l c e r .
As a r e s u l t  o f  th e  p o p u la t io n  s tu d y  c a r r ie d  
out by Avery J o n e s ,  D o l l  and B u ck a tzsch  ( 1 9 5 1 ) ,  th e  
in c id e n c e  o f  c h r o n ic  p e p t ic  u lc e r  in  and around London 
i s  now known w ith  c o n s id e r a b le  p r e c i s io n .  No s im i la r  
i n v e s t i g a t i o n  h as b een  c a r r ie d  out in  S c o t la n d , and 
u n t i l  t h i s  s i t u a t i o n  i s  rem ed ied  th e  in c id e n c e  th e r e  
w i l l  rem ain  la r g e ly  s p e c u la t i v e .  London e s t im a te s  
cannot be sup erim p osed  on S c o t t i s h  e x p e r ie n c e ,  fo r  
s i g n i f i c a n t  g e o g r a p h ic  d i f f e r e n c e s  u n d o u b ted ly  e x i s t  
i n  many im p ortan t r e s p e c t s  -  f o r  ex a m p le , in  s i t e  o f  
th e  u l c e r ,  s e x  in c id e n c e  and m o r t a l i t y  r a t e s .  I t  i s  
t o  be hoped th a t  our la c k  o f  know ledge o f th e  g e n e r a l  
in c id e n c e  o f  th e  d is e a s e  in  S c o t la n d  w i l l  e v e n t u a l ly  
be r e c t i f i e d ,  and th a t  a p lan n ed  i n v e s t i g a t i o n  by a 
team  o f  w ork ers s im i la r  t o  t h a t  c a r r ie d  out in  London 
w i l l  be u n d erta k en  in  th e  n o t - t o o - d i s t a n t  f u t u r e .  In  
any ca se  i t  i s  a x io m a tic  th a t  b e fo r e  a tte m p tin g  to  
e lu c id a t e  a p rob lem , i t s  e x t e n t  and sco p e  sh o u ld  be 
d e f in e d ,  For th e  p r e s e n t ,  a s  o th er  a u th o r s  have  
p o in te d  out (J a m ieso n , Sm ith and S c o t t ,  1 9 4 9 ) ,  a 
fu n d am en ta l p ie c e  o f  in fo r m a tio n  i s  n o t a v a i l a b l e .
The e s s e n t i a l  f a c t s  b e in g  s t i l l  o b sc u r e , i t  
i s  p o s s ib le  t o  c o n tr a s t  S c o t t i s h  and E n g lis h  in c id e n c e s  
in  g e n e r a l  term s o n ly .  As i s  w e l l  known, th e  in c r e a s e  
in  th e  in c id e n c e  o f  p e p t ic  u lc e r  s in c e  th e  b eg in n in g  
o f  th e  cen tu ry  h as b een  ca u sed  by a marked r i s e  in  
th e  o ccu rren ce  o f  d u o d e n a l, a s  opposed  t o  g a s t r i c  
u l c e r s ,  and men are  much more f r e q u e n t ly  a f f e c t e d  
th a n  women. In  1945 th e GTJ: DU r a t i o  fo r  men in  
E ngland was 1 : 3 .1  (Avery Jon es and P o l i a k ,1945) but 
in  Glasgow on 1 9 4 6 -4 7  i t  was 1 : 9 .5  (J a m ieso n , Sm ith  
and S c o t t ,  1 9 4 9 ) .  The 1947 m o r t a l i t y  f ig u r e s  fo r  
S c o t la n d  ( D o l l ,  1952) show a h ig h e r  p r o p o r tio n  o f  
d u o d en a l d ea th s  th an  in  E n g la n d , and I n d ic a te  th a t  
t h i s  i s  p a r t ly  due t o  an e x c e s s  o f d u od en al u l c e r s .  In  
a d d i t io n ,  T idy (1 9 4 4 ) h as drawn a t t e n t io n  t o  th e  
d is p r o p o r t io n a te  r i s e  in  th e  m ale m o r t a l i t y  from  
d u od en al u lc e r  in  S c o t la n d . A ssum ing th e  m o rb id ity  
from  th e  d i s e a s e  t o  be c o n s ta n t ly  r e la t e d  t o  i t s  
m o r t a l i t y  r a t e , i t  can be s t a t e d  w ith  c o n f id e n c e  th a t  
th e  g e n e r a l  in c id e n c e  o f p e p t ic  u lc e r  in  S c o t la n d  i s  
no l e s s  th a n  th a t  o b ta in in g  in  E n g la n d , and may p o s s ib ly  
e x c e e d  i t .  T h is  p o in t  i s  s t r e s s e d  now in  v iew  o f  
c e r t a in  com parisons t o  be made s u b s e q u e n t ly .  There i s  
th u s  s u b s t a n t ia l  e v id e n c e  t o  su p p o rt th e  view  -  sh ared  
by more th a n  one o b se rv er  ( e . g .  N ic o l ,  1941) -  th a t
th e  v a r ia t io n  i n  GTJ : DU r a t i o  o b serv ed  above i s  
o c c a s io n e d  by an a b s o lu te  e x c e s s  in  th e  in c id e n c e  o f  
d u od en a l u lc e r  in  S c o tla n d  : a d e f ic ie n c y  o f  g a s t r i c  
u lc e r s  th e r e  p rob ab ly  p la y s  an a d d i t io n a l  but m inor r o l e .  
I t  i s  a l s o  o f  some i n t e r e s t  t o  n o te  a t  t h i s  p o in t  t h a t ,  
w ith  r e g a r d  to  s i t e  in c id e n c e ,  S c o t t i s h  and A m erican  
o b se r v e r s  have r e c o r d e d  c l o s e l y  s im ila r  f ig u r e s  w h ich  
c o n tr a s t  s t r i k i n g l y  w ith  E n g lis h  e x p e r ie n c e :  J e n n iso n  
( 1 9 3 8 ) ,  r e p o r t in g  a te n -y e a r  s tu d y  o f  th e  d y s p e p t ic  
em p loyees o f  th e  M e tr o p o lita n  L ife  In su ra n ce  Company 
i n  New Y ork , n o te d  a GU : DU r a t i o  o f  1 : 1 3 .5 .
The s u b je c t  m a tter  o f t h i s  t h e s i s  f a l l s  
n a t u r a l ly  in t o  s e v e r a l  com p artm en ts. In  th e  f i r s t  p a r t  
a s e r i e s  o f  200  c o n s e c u t iv e  c a s e s  s e e n  by me in  h o s p i t a l  
p r a c t ic e  i n  th e  a rea  s e r v e d  by th e  S o u th ern  A y rsh ir e  
H o s p it a l  Board are  a n a ly s e d , and c e r t a in  f e a tu r e s  
d is c u s s e d  a s th ey  a r i s e .  These p a t ie n t s  w ere f i r s t  
in te r v ie w e d  d u rin g  th e  p e r io d  from  O ctober 1950 t o  
January 1 9 5 2 . There was no c o n s c io u s  p r o c e ss  o f  
s e l e c t i o n ,  and th e y  are  c o n s id e r e d  to  be a r e p r e s e n t a t iv e  
sam ple o f th e  u lc e r  p o p u la t io n  i n  t h i s  a r e a .  Many more 
p a t ie n t s  th a n  th e  200 m en tio n ed  w e r e , o f  c o u r s e , d e a l t  
w ith  d u rin g  t h i s  p e r io d  by m y se lf  and o th er  c l i n i c i a n s ,  
but a t  some s ta g e  or o th e r  I  p la y ed  a p a rt in  th e  
i n v e s t i g a t i o n  o f  ea ch  o f th e  200 s u b j e c t s .
When a p a t ie n t  becom es i l l  from  any d i s e a s e ,  
h i s  r e a c t io n  to  i t  i s  g overn ed  by two fu n d am en ta l 
c o n s id e r a t io n s .  The f i r s t  o f  t h e s e  i s  h i s  c o n s t i t u t i o n ,  
or p h y s ic a l  endowm ent; th e  secon d  i s  th e  p r e v a i l in g  
s t a t e  o f  h i s  n a tu r a l  su r r o u n d in g s . In  o th er  w o rd s , 
b o th  h e r e d it y  and environm ent w i l l  have a m ajor p a r t  
t o  p la y  in  d e c id in g  w hether th e  in d iv id u a l  w i l l  f a l l  
v ic t im  t o  a p a r t ic u la r  d i s o r d e r ,  and i f  s o ,  w hether  
th e  co u rse  o f  th e  d is e a s e  w i l l  be s h o r t  and fa v o u r a b le  
or lo n g ,  dangerous and p r o t r a c te d .  U lc e r  g e n e s is  may 
be v iew ed  in  a s im ila r  l i g h t .  I f  i t  i s  assum ed t h a t  a 
s in g le  y e t  unknown cau se i s  r e s p o n s ib le  fo r  th e  
o n se t  o f  a l l  c h r o n ic  p e p t ic  u l c e r s ,  th e n  th e  h e r e d ita r y  
endowment and en v iro n m e n ta l c o n d it io n s  o f th e  s u b je c t  
w i l l  l a r g e ly  d eterm in e  w hether or n o t he d e v e lo p s  th e  
d i s e a s e ;  th ey  w i l l  a l s o  in f lu e n c e  th e  su b seq u en t co u rse  
o f  th e  i l l n e s s . On th e  o th e r  hand i t  may be argued  
t h a t ,  i n  our p r e se n t  s t a t e  o f  k n ow led ge , c o n s t i t u t io n  
and environm ent ( in  th e  w id e s t  s e n s e  o f th e  term s) may 
be r e s p o n s ib le  fo r  th e  o n s e t ,  and p a r t ly  g o v ern  th e  
c o u r s e ,  o f  c h r o n ic  p e p t ic  u l c e r s .  U n t i l  th e  c o n tra ry  
i s  p roved  i t  i s  n o t w ith o u t m e r it  t o  r e g a r d  th e  seco n d  
a ssu m p tio n  as c o r r e c t .  In  t h i s  way i t  i s  p o s s ib le  t o  
fo c u s  a t t e n t i o n  on a s p e c ts  o f  th e  d is e a s e  w h ich  may be 
o f  v i t a l  im p ortan ce to  th e  in d iv id u a l  p a t i e n t ,  and 
w h ich  i n v i t e  fu r th e r  i n v e s t i g a t i o n .  No f ir m  o p in io n
can be o f f e r e d  r e g a r d in g  th e  r e l a t i v e  im p ortan ce o f  
h e r e d i t y  and environm ent in  c a u s in g  p e p t ic  u l c e r ,  or 
in  p r e d is p o s in g  t o  th e  d i s e a s e ;  g e n e r a l  b i o l o g i c a l  
c o n s id e r a t io n s  w ould s u g g e s t  th a t  t h e ir  r e s p e c t iv e  
r o l e s  are  o f e q u a l s i g n i f i c a n c e .  The seco n d  p a r t  o f  
th e  work i s  t h e r e fo r e  con cern ed  w ith  th e  h e r e d ita r y  
and f a m i l i a l  a s p e c t s  o f  th e  d i s e a s e .  In  th e  t h ir d  
s e c t i o n  a number o f en v ir o n m e n ta l in f lu e n c e s  are  
in v e s t ig a t e d  and d i s c u s s e d .
I t  may be th ou gh t t h a t  a s e r i e s  o f  o n ly  200  
c a s e s  w i l l  y i e l d  in a d eq u a te  in fo r m a t io n  on w h ich  t o  
b a se  any f ir m  c o n c lu s io n s ; c e r t a in ly  i t  w ould  be 
m a n if e s t ly  u n w ise  t o  make sw eep ing  g e n e r a l i s a t io n s  on 
d a ta  o b ta in e d  th e r e fr o m . I t  m igh t be p o s s i b l e ,  f o r  
ex a m p le , t o  argue th a t  a t o t a l  o f ,  s a y ,  1 ,0 0 0  or more 
c a se s  w ould be a more d e s ir a b le  g o a l .  But what purpose  
would be s e r v e d  by th e  c o l l e c t i o n  o f  su ch  im posing  
numbers? Only a few  y e a r s  ago a group  o f  Glasgow  
o b se r v e r s  (J a m ieso n , Sm ith  and S c o t t ,  1949) p u b lish e d  
a d e t a i l e d  a n a ly s i s  o f  c h r o n ic  p e p t ic  u lc e r  s t a t i s t i c s  
w ith  p a r t ic u la r  r e fe r e n c e  t o  s i t e  and s e x  in c id e n c e  
a f t e r  in te r v ie w in g  s e v e r a l  th ousand  h o s p i t a l  o u t - p a t ie n t s  
in  t h a t  c i t y .  There i s  no r e a so n  t o  sup p ose t h a t  a 
d is e a s e  p r o c e ss  such  a s p e p t ic  u l c e r ,  w hich  d is p la y s  
c e r t a in  w e l l - d e f in e d  c h a r a c t e r i s t i c s  in  G lasgow , w i l l  
show any marked a l t e r a t i o n  in  c l i n i c a l  b eh a v io u r  30 or
40 m ile s  fu r th e r  s o u t h .  Though i t  h a s  i t s  p la c e  in  
p e p t ic  u lc e r  r e s e a r c h ,  th e  in fo r m a tio n  w h ich  can be 
o b ta in e d  from  a n a ly s i s  o f  v ery  la r g e  numbers o f  c a s e s  
i s  somewhat l i m i t e d .  I t  i s  n o tew o rth y  th a t  M orris  
and h i s  c o l le a g u e s  (1 9 5 2 ) b e l i e v e  t h a t ,  in  th e  s tu d y  o f  
th e  n a tu r a l  h i s t o r y  o f  d i s e a s e  am ongst p o p u la t io n s ,  
s im p le  m ethods and s m a ll  numbers may be s u f f i c i e n t  t o  
g iv e  w o r th -w h ile  r e s u l t s .  D r. F .  Avery J o n e s ,  a 
prom inent B r i t i s h  g a s t r o - e n t e r o l o g i s t ,  has s t a t e d  h i s  
c o n v ic t io n  th a t  i n v e s t i g a t i o n  i n t o  many a s p e c t s  o f  th e  
d is e a s e  i s  a c t u a l ly  hampered in  h i s  u n i t  by th e  p le th o r a  
o f  c l i n i c a l  m a t e r ia l .  Those who have s e e n  th e  work o f  
h i s  departm ent w i l l  be a b le  to  t e s t i f y  to  th e  t r u th  o f  
t h i s  p arad b x . I t  i s  p o s s ib le  t o  o b serv e  in  th e  
l i t e r a t u r e  a ten d en cy  t o  c o n c e n tr a te  on th e  d is e a s e  t o  
th e  r e l a t i v e  e x c lu s io n  o f  th e  p a t ie n t  h i m s e l f .  Y et  
p e p t ic  u lc e r  i s  a very  p e r s o n a l a i lm e n t .  No two ch ro n ic  
u lc e r s  and no two p e p t ic  u lc e r  p a t ie n t s  behave s im i la r ly  
I t  i s  my b e l i e f  th a t  fu tu r e  ad van ces in  our know ledge  
o f  a e t io lo g y  and o f  th e  r e a s o n s  f o r  c h r o n ic i t y  and  
r e la p s e  w i l l  come from  lo n g -ter m  e x p e r im e n ta l s t u d ie s  
on s m a l l ,  s e l e c t e d  groups o f  u lc e r  p a t i e n t s .  T h is  i s  
n ot t o  s u g g e s t  th a t  p r e v io u s  i n v e s t i g a t i o n s  h ave not 
y ie ld e d  v a lu a b le  in fo r m a t io n , or th a t  th e  m ethods u se d  
in  t h i s  work are e s p e c ia l ly  n o te w o r th y . On th e  co n tra ry
so  fa r  a s  t h i s  t h e s i s  i s  c o n ce r n ed , o n ly  w e l l - t r i e d  
p ro ced u res  have b een  u se d  t o  o b ta in  d a t a .  For th e  
p r e s e n t  u lc e r  r e s e a r c h  a lo n g  new l i n e s  w i l l  be 
l im i t e d  by la c k  o f  f a c i l i t i e s ,  n o t by la c k  o f  m a te r ia l*
CHAPTER TWO.
AN ANALYSIS OF 200 AYRSHIRE CASES.
In  t h i s  ch a p ter  200 c o n s e c u t iv e  c a s e s  o f  
proven  p e p t ic  u lc e r  who w ere s e e n  p e r s o n a lly  in  th e  
S o u th ern  A y r sh ir e  a rea  are  a n a ly s e d ,  and th e  r e s u l t s  
o b ta in e d  are  d i s c u s s e d .  As a p r e lim in a r y  m easure  
i t  i s  o f  some im p ortan ce t o  re  vie?/ th e  a v a i la b le  
in fo r m a t io n  r e g a r d in g  th e  d is e a s e  a s  i t  o ccu rs  i n  t h i s  
a r e a .  I t  h as a lr e a d y  been  p o in te d  out t h a t ,  in  
S c o t la n d , p r e c is e  e v id e n c e  b e a r in g  on th e  in c id e n c e  o f  
and m o r b id ity  from p e p t ic  u lc e r  i s  l a c k in g .  S ou th ern  
A y rsh ir e  i s  no e x c e p t io n  in  t h i s  r e s p e c t .  When r e l i a b l e  
in fo r m a tio n  on th e  in c id e n c e  and n a tu r a l  h i s t o r y  o f  a 
d is e a s e  in  any p o p u la t io n  a t  r i s k  i s  d e s ir e d ,  a n a ly s i s  
o f  h o s p i t a l  r e c o r d s ,  c e r t i f i c a t e s  o f  in c a p a c ity  and  
postm ortem  r e p o r t s  p ro v id e  d a ta  w hich  m ust be v iew ed  
w ith  g r e a t  r e s e r v e .  So many v a r ia b le  f a c t o r s  o p er a te  
t h a t  o n ly  rough  tr e n d s  can be r e c o g n is e d .  In  p r a c t i c e ,  
when i t  i s  d e s ir e d  t o  d eterm in e th e  in c id e n c e  o f  a 
d is o r d e r  such  a s p e p t ic  u lc e r  in  a com m unity, i t  i s  
n e c e s s a r y  t o  in te r v ie w  e i t h e r  a l l  th e  members o f  i t ,  
or a number who r e p r e s e n t  a s t r i c t l y  r e p r e s e n t a t iv e  
c r o s s - s e c t i o n .  G e n e r a l ly ,  a la r g e  team o f  i n v e s t i g a t o r s  
i s  r e q u ir e d  i n  ord er t o  u n d erta k e  su ch  a fo rm id a b le
p r o c e d u r e . The p r e c is e  S c o t t i s h  in c id e n c e  i s  
t h e r e fo r e  unknown.
By a fo r tu n a te  c o in c id e n c e ,  h o w ev er , an  
e x t e n s iv e  su r v ey  o f  h o s p i t a l  r e c o r d s  h as r e c e n t ly  
b een  c a r r ie d  ou t in  A y r s h ir e . The su rv ey  (H o s p ita l  
and Community, 1949) c a n , by i t s  n a tu r e ,  p ro v id e  
o n ly  l im i t e d  in fo r m a tio n  about th e  d is e a s e  a s i t  
o ccu rs  i n  t h i s  a r e a .  N e v e r t h e le s s ,  th e  e v id e n c e  i t  
c o n ta in s  i n  r e s p e c t  o f  p e p t ic  u lc e r  i s  o f  c o n s id e r a b le  
i n t e r e s t .  Among th e  p e o p le  o f  A y r sh ir e  in  1 9 4 8 , p e p t ic  
u lc e r  w a s , w ith  th e  e x c e p t io n  o f  a p p e n d i c i t i s ,  a t  a l l  
a g es  th e  m ost common o f  th e  d i g e s t i v e  d i s e a s e s  
r e q u ir in g  in p a t ie n t  h o s p i t a l  t r e a tm e n t . The number o f  
m ale c a s e s  g r e a t ly  outnum bered th e  fem a le  c a s e s ,  b e in g  
415 a g a in s t  76 (m ale: fem a le  r a t i o  a 5 *5 : 1) . The 
number o f  p a t ie n t s  per 1 ,0 0 0  o f p o p u la t io n  t r e a t e d  in  
h o s p i t a l  fo r  p e p t ic  u lc e r  was about d ou b le  in  th e  c e n t r a l  
d i s t r i c t  th a t  i n  any o th er  d i s t r i c t  o f  A y r sh ir e  ( fo r  
d i s t r i c t  b o u n d a r ies  s e e  Addendum 2 -  M ap).  I t  w ould  be 
i n c o r r e c t ,  h o w ev er , t o  assum e an u n d u ly  h ig h  l o c a l  
in c id e n c e  o f th e  d i s e a s e ,  f o r  a t  B a llo ch m y le  h o s p i t a l ,  
w h ich  s e r v e s  th e  c e n t r a l  d i s t r i c t  t o  a la r g e  e x t e n t ,  
th e r e  i s  a p h y s ic ia n  who ta k e s  a p a r t ic u la r  i n t e r e s t  in  
th e  management o f  p e p t ic  u lc e r  c a se s  and who con d u cts  
th e r e  a s p e c ia l  “G a str ic"  C l i n i c .  Such a c l i n i c i a n  w i l l
n a t u r a l ly  a t t r a c t  t o  h im s e lf  an u n d u ly  la r g e  
p r o p o r t io n  o f  th e  c a se s  in  w hich he s p e c i a l i s e s .  In  
a d d it io n  i t  sh o u ld  be n o te d  th a t  many o f th e  m ale 
p o p u la t io n  in  th e  c e n t r a l  d i s t r i c t  are en gaged  i n  th e  
o c c u p a t io n s  o f  m in in g  and q u a r r y in g ;  a s  i s  p o in te d  out  
s u b s e q u e n t ly ,  th e r e  i s  e v id e n c e  t o  s u g g e s t  th a t  m in in g  
i s  an  o c c u p a tio n  in  w hich  th e r e  i s  an  e x c e s s iv e  
in c id e n c e  o f  p e p t ic  u l c e r .
The 200  s u b j e c t s  o f  th e  I n v e s t ig a t io n  were a l l  
in te r v ie w e d  p e r s o n a l ly ,  and a s ta n d a rd  proform a com p leted  
f o r  ea ch  o n e . A proform a copy w h ich  in d ic a t e s  th e  
sco p e  o f  th e  e n q u ir y  i s  appended (Addendum 3 ) .  The 
c a s e s  w ere in te r v ie w e d  a t  th e  th r e e  m ajor h o s p i t a l s  
o f  th e  S o u th ern  A y rsh ir e  H o s p i t a l  B oard , i . e .
B a llo c h m y le , H e a t h f ie ld  and Ayr County H o s p i t a l s .  The 
f i r s t  i s  s i t u a t e d  near M a u ch lin e , and th e  two l a t t e r  
are  u ith in  th e  b o u n d a r ies  o f  Ayr B urgh . The numbers o f  
p a t ie n t s  s e e n  a t  each  h o s p i t a l  were a s  f o l lo w s  
B a llo c h m y le , 150 : H e a t h f i e ld ,  19 2 Ayr C ounty, 3 1 .  The 
preponderance o f  c a se s  se e n  a t  B a llo ch m y le  H o s p it a l  i s  
due to  th e  p re se n ce  th e r e  o f a " G a s tr ic ” C l in ic  w h ich  
p r o v id e s  rea d y  a c c e s s  t o  c l i n i c a l  m a t e r ia l .  No f ir m  
d i s t i n c t i o n  was made b etw een  in p a t ie n t s  and o u t p a t ie n t s ,  
s in c e  in  many in s t a n c e s  t h e ir  s t a t e s  became 
in te r c h a n g e a b le  d u rin g  th e  cou rse  o f  t r e a tm e n t . In  
p o in t  o f  f a c t ,  h o w ev er , a t  th e  tim e o f in te r v ie w  165
T ab le  1 .
D is t r ib u t io n  by g e o g r a p h ic a l a rea  
r e s id in g  in  A y r sh ire  •
o f  200  p e p t ic  u lc e r  s u b j e c t s
Area in  w hich  r e s id in g N o. o f  s u b j e c t s
•
Ayr Burgh 40
K ilm arnock Burgh 4
N orth ern  Area 25
C e n tr a l Area 80
S ou th ern  Area 46
Ex -  County 5
200
19
were o u t p a t ie n t s  and 35 were in p a t ie n t s *
R e s id e n c e  o f  S u b j e c t s *
¥ /Ith  5 e x c e p t io n s ,  a l l  th e  s u b j e c t s  r e s id e d  
in  A y r s h ir e .  T h eir  d o m ic i l ia r y  d i s t r i b u t i o n  by 
g e o g r a p h ic a l  area  i s  shown in  T able 1 .  I t  w i l l  be 
n o te d  th a t  th e  m a jo r ity  o f  th e  p a t ie n t s  came from th e  
so u th e r n  h a l f  o f  th e  c o u n ty . Four o f  th e  5 s u b j e c t s  
who r e s id e d  o u ts id e  th e  cou n ty  had t h e ir  homes j u s t  
o u tw ith  i t s  b o r d e r s .  In  su ch  l o c a l i t i e s  i t  i s  
f r e q u e n t ly  e q u a lly  co n v e n ie n t to  th e  p a t ie n t  to  have  
h i s  h o s p i t a l  in v e s t i g a t i o n s  c a r r ie d  ou t a t  a n  A y rsh ire  
h o s p i t a l ,  or t o  t r a v e l  t o  e i t h e r  G lasgow  in  th e  n o rth  
or t o  D um fries in  th e  s o u t h .  The f i f t h  p a t ie n t ,a  
Scotsm an by b i r t h ,  was in  h o l id a y  in  A y r sh ire  from  h i s  
home in  E ngland  when he came under o b s e r v a t io n  due t o  
a haem orrhage from h i s  d u od en al u l c e r .  (T a b le  1 n e a r  ■iena)
S o c ia l  G la s s .
S o c ia l  c la s s  a s  su ch  i s  known n o t to  have any  
a p p r e c ia b le  in f lu e n c e  on th e  in c id e n c e  o f  p e p t ic  
u lc e r  a s a w hole ( M. R.G.  S p e c . R ep . S e r ie s  N o. 2 7 6 , 1 9 5 1 ) .  
The a b s o lu te  numbers o f  the p o p u la t io n  a t  r i s k  in  each  
c l a s s ,  h o w ev er , s u b s t a n t ia l ly  a f f e c t s  th e  p ercen ta g e  
o f  p a t ie n t s  in  each  c la s s  coming under o b se r v a t io n  who 
s u f f e r  from th e  d i s e a s e .  T h is  I s  e x e m p lif ie d  In  T able 2 ,
T able 2 .
D is t r ib u t io n  o f  200 u lc e r  c a s e s  by S o c ia l  C la s s :  a u th o r* s s e r i e s  
c o n tr a s te d  w ith  th o se  o b ta in e d  in  r e c e n t  h o s p i t a l  su r v ey  ( 1 9 4 9 ) ,  
and r e s u l t s  e x p r e s se d  a s  p e r c e n ta g e .
P ercen ta g e  o f s u b je c t s  in  each S o c ia l  C la ss
N o. o f  C la ss 1 .
■ -  ■ -  i
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p r e s e n t  S e r ie s 2 ,5 7 33 .5 35 7 15
H o s p it a l  Survey  
(1949)
11 .1 4 9 .9 2 6 .9 1 2 .1 -
in  w h ich  th e  p e r ce n ta g e  o f  th e  p a t ie n t s  in  ea ch  
s o c i a l  c la s s  i s  s e t  o u t .  A com parison  i s  made b etw een  
th e  r e s u l t s  o b ta in e d  in  th e  p r e s e n t  s e r i e s ,  and th o se  
d e s c r ib e d  in  th e  r e c e n t  su r v e y  o f  h o s p i t a l  -  t r e a t e d  
s ic k n e s s  in  th e  A y rsh ire  p o p u la t io n  (H o s p ita l  and 
Community, 2 , 1 9 4 9 ) .  Such a com parison  i s  p e rm issa b le  
b e c a u s e , i n  such  a d is e a s e  a s  p e p t ic  u l c e r ,  h o s p i t a l  
in p a t ie n t  and o u tp a t ie n t  d a ta  w ith  r e g a r d  t o  s o c i a l  
c la s s  a r e  c o n s id e r e d  t o  be in te r c h a n g e a b le .  S o c ia l  
c l a s s  6 i s  in c lu d e d  in  th e  p r e se n t  s e r i e s ,  but n ot in  
th e  community su r v ey  : i t  c o n s i s t s  o f  h o u sew iv es  n ot  
o th e r w ise  em p loyed , and r e t i r e d  p e r s o n s .  Both s e r i e s  
are i n  agreem ent in  in d ic a t in g  th a t  s o c ia l  c la s s e s  3 
and 4 w i l l  p ro v id e  70 per c e n t  o f  a l l  u lc e r  p a t ie n t s  
met w ith  in  h o s p i t a l  p r a c t i c e .  (T ab le 2 n e a r  n e r e ) .
C o n firm a tio n  o f  D ia g n o s is .
S t r i c t  c r i t e r i a  o f  d ia g n o s is  were a d o p te d , and  
th e  r e s u l t s  o f  t h e ir  a p p l ic a t io n  are  shown in  T ab le 3 .  
I t  i s  p o s s ib le  t h a t ,  in  e f f e c t ,  some c a se s  in te r v ie w e d  
but not in c lu d e d  i n  th e  s e r ie s  d id  in  f a c t  have p e p t ic  
u l c e r s ,  but th e  aim was t o  in c lu d e  o n ly  f u l l y  proven  
c a s e s .  Where th e  d ia g n o s is  was e s t a b l i s h e d  in  
con seq uence o f  p e r f o r a t io n  o f th e  u lc e r  a lo n e  w ith o u t  
any a n c i l l a r y  m eth o d s, tr e a tm e n t  had b een  by open
T able 3 .
Mode o f  c o n f ir m a tio n  o f  d ia g n o s is  i n  200 c a se s  o f p e p t ic  u l c e r .
Method o f  D ia g n o s is No., o f  p a t i e n t s .
Barium M eal a lo n e 154
P e r fo r a t io n ,  w ith  o p e r a t iv e  c lo s u r e 16
Barium M eal and P e r fo r a t io n 26
La par o t omy a lo n e 2
laparotom y and Barium M eal 2
o p e r a t io n #  The o ccu rren ce  o f  a lim e n ta r y  haem orrh age, 
th ough  s tr o n g ly  s u g g e s t iv e  o f  th e  p resen ce  o f  an  
u l c e r ,  was n o t c o n s id e r e d  t o  be a b s o lu t e ly  d i a g n o s t i c .  
V ariou s o b se r v e r s  a t ta c h  a d i f f e r e n t  d eg ree  o f  
s ig n i f i c a n c e  t o  th e  e v e n t o f  m a ss iv e  a lim e n ta r y  
h aem orrh age. A very Jon es (1 9 5 1 ) c o n s id e r s  th a t  i n  
a t  l e a s t  90 per ce n t o f  c a s e s  haeraatem e3is or m elaena  
i s  due t o  a p e p t ic  u l c e r ;  on th e  o th er  hand Ivy  e t  a l .  
(1 9 5 0 ) b e l ie v e  th a t  p e p t ic  u lc e r  I s  th e  cause o f  
o n ly  72 per ce n t o f  upper a lim e n ta r y  haem orrhages .
In  v iew  o f  t h i s  d is c r e p a n c y , no r e l i a n c e  fo r  d ia g n o s t ic  
p u rp o ses h as b een  p la c e d  In  t h i s  s e r i e s  on th e  
c o m p lic a t io n  o f  h aem orrh age. Laparotomy a lo n e  
con firm ed  th e  d ia g n o s is  in  2 c a s e s :  i t  had b een  c a r r ie d  
out m a in ly  fo r  d ia g n o s t ic  p u r p o se s . (Table  b n e a r  ..tare) .
Sex I n c id e n c e .
S in ce  th e  b e g in n in g  o f  th e  p r e s e n t  cen tu ry  a 
p r o g r e s s iv e  change in  th e  in c id e n c e  o f  th e  d i s e a s e  
In  th e  two s e x e s  h as b een  o b se r v e d . In  th e  e a r ly  y e a r s  
o f  th e  cen tu ry  g a s t r i c  u lc e r s  among women p red o m in a ted . 
R ecen t c l i n i c a l  e v id e n c e  and m o r ta l i t y  s t a t i s t i c s  
in d ic a t e  an in c r e a s e  in  p e p t ic  u lc e r  in c id e n c e  
th rou gh ou t th e  w o r ld , and t h i s  in c r e a s e  has
u n e q u iv o c a lly  in v o lv e d  p r im a r ily  an in c r e a s e  in  th e  
in c id e n c e  o f d u od en al and p r e p y lo r ic  u lc e r s  in  m a le s .  
A fte r  an e x t e n s iv e  su rv ey  o f  th e  w o rld  l i t e r a t u r e  
Iv y  e t  a l .  (1950) co n clu d ed  th a t  th e  m ale : fem a le  
r a t i o  had changed from about 1 : 3 t o  3 : 1 in  th e  l a s t  
50 y e a r s .  In  S c o t la n d , Jam ieson  e t  a l  (1 9 4 9 ) have  
o b serv ed  a m ale : fem a le  r a t i o  fo r  a l l  u lc e r  s u b j e c t s  
above th e  age o f 10 y e a r s  o f  3 .5  : 1 .  T h eir  f ig u r e s  
c o r r e la t e  p r e c i s e ly  w ith  th o s e  in  th e  s e r i e s  o f  
K hutsen and S e lv a a g  (1 947) in  w hich  th e  r a t e s  a t  a g e s  
20 t o  49 was a l s o  3 .5  : 1 .  In  th e  r e c e n t  London 
su rv ey  ( Avery Jon es e t  a l . ,  1951) i t  was 3 .9  : 1 .
S in ce  th e  In c id e n c e  o f  u lc e r s  v a r ie s  w ith  a g e ,  tn e  
r a t i o  b etw een  th e  s e x e s  w i l l  depend on th e  age  
c o n s t i t u t io n  o f  th e  p o p u la t io n .  U n le s s  very  la r g e  
numbers a re  d e a l t  w it h ,  a f a c t o r  o f  u n r e l i a b i l i t y  w i l l  
e x i s t  due t o  th e  s m a ll  numbers o f  fem a le  c a s e s  w hich  
w i l l  come to  l i g h t .  In  th e  p r e se n t  s e r i e s  th e r e  were  
171 m ale and 29 fem a le  c a s e s , g iv in g  a m ale : fem a le  
r a t i o  o f  5 .9  : 1 .  The d e f ic ie n c y  o f fem a le  c a s e s  may 
be r e a l  or a r t i f i c i a l .  The l a t t e r  e v e n t  i s  c o n s id e r e d  
t o  be more p r o b a b le . A lth ou gh  th e  200 c a s e s  were 
c o n s e c u t iv e  and m ight r e a s o n a b ly  be e x p e c te d  t o  
r e p r e s e n t  a c r o s s - s e c t i o n  o f  th e  p e p t ic  u lc e r  v ic t im s  
in  t h i s  a r e a ,  n e v e r t h e le s s  an u n c o n sc io u s  b ia s  may w e l l  
e x i s t  in  th e  m ind o f  th e  g e n e r a l  p r a c t i t io n e r  who f i r s t
r e f e r s  th e  c a s e .  In  d e a lin g  w ith  d y s p e p t ic  m ales  
th e  p o s s i b i l i t y  o f  d u od en a l u lc e r  i s  c o n s ta n t ly  in  
m in d , w hereas in  s im i l a r l y  a f f l i c t e d  fe m a le s  p e p t ic  
u l c e r ,  w h ich  i s  known t o  be l e s s  common among them , 
i s  d ia g n o se d  i n i t i a l l y  w ith  a l l  th e  g r e a te r  c a u t io n  
an d , c o n c e iv a b ly ,  l e s s  f r e q u e n t ly .
In c id e n c e  o f  G a s tr ic  and D uodenal U lc e r s .
Thus fa r  g a s t r i c  and d u od en al u lc e r s  have  
b een  c o n s id e r e d  to g e th e r  a s  form in g  a s in g le  e n t i t y  -  
p e p t ic  u l c e r .  They do n o t  a lw ays show th e  same 
c h a r a c t e r i s t i c s ,  h o w ev er , and d i f f e r e n t  f a c t o r s  
may be concern ed  in  t h e ir  a e t i o l o g y .  Not o n ly  i s  t h e i r  
c l i n i c a l  b eh av iou r d i f f e r e n t ,  but s t r i k i n g  changes have  
ta k e n  p la c e  in  t h i s  cen tu ry  in  t h e ir  r e l a t i v e  in c id e n c e .  
Iv y  e t  a l .  (1950) have o b serv ed  a w or3d tre n d  w hich  
h as a l t e r e d  th e  g a s tr ic -d u o d e n a l  r a t i o  from ab ou t 4 :X 
a m a tter  o f  50  y e a r s  ago to  th e  p r e s e n t  r a t i o ,  w h ich  
in  m ost p o p u la t io n s  th e y  b e l i e v e  t o  be ab ou t 1 : 3 .
Borne d i v e r s i t y  e x i s t s  b etw een  th e  r a t i o s  as found  by 
v a r io u s  a u th o r s  w hich can be a cco u n ted  fo r  by v a r ia t io n s  
in  th e  s o c i a l  s tr u c tu r e  and age g ro u p in g s  o f  th e  p a t ie n t s  
w ith  whom th e y  were d e a l in g .  G eo g ra p h ica l d i f f e r e n c e s  
are  a l s o  known to  p la y  an im p ortan t r B l e . In  London ,
T idy (1 9 4 4 ) n o te d  an  o v e r a l l  g a s t r i c -  d u odenal 
r a t i o  o f  2 .5  : 1 ,  w h ile  o n ly  a few  y e a r s  l a t e r  A very  
Jon es and P o lia k  (1 9 4 5 ) were a b le  to  r e c o r d  a s im i la r  
r a t i o  in  m ales over 10 y e a r s  o f  1 : 3 . 1 .  In  S c o t la n d ,  
d u od en a l u lc e r s  are more common and g a s t r i c  u lc e r s  
l e s s  common th an  in  E ngland  ( D o l l ,  1 9 5 2 ) .  T h is  
d i f f e r e n c e  In  u lc e r  s i t e  in  th e  two c o u n tr ie s  in  
s t r i k i n g l y  e x e m p lif ie d  by th e  s e r i e s  o f  Jam ieson  
e t  a l  (1 9 4 9 ) in  w h ich  i s  n o te d  a r a t i o  o f  1 : 9 .5  i n  
m ales and 1 : 4 .5  in  f e m a le s ,  a g a in  a t  a l l  a g e s  above  
10 y e a r s .  These r a t i o s  a re  o f  p a r t ic u la r  i n t e r e s t  
when compared w ith  th a t  r e p o r te d  by J e n n iso n  ( 1 9 3 8 ) .  
Among c l e r i c a l  w orkers i n  New York who had u lc e r s  she  
fou n d  a r a t i o  o f  1 : 1 3 .5 .  I t  i s  c le a r  t h a t  p e p t ic  
u lc e r  in  S c o t la n d , in  r e s p e c t  o f  i t s  s i t e  in c id e n c e  
o c c u p ie s  an in te r m e d ia te  p o s i t i o n  b etw een  E n g lis h  and  
N orth A m erican e x p e r ie n c e .
In  t h i s  s e r i e s  th e  o v e r a l l  g a s t r i c :  d u od en al 
u lc e r  r a t i o  o f  th e  200 c a se s  was 1 : 1 4 .4 .  Among th e  
m ale s u b j e c t s  i t  was 1 : 1 6 .1 ,  and among th e  fe m a le s  
I t  was 1 . :  8 . 7 .  These r e s u l t s  show s im ila r  tr e n d s  
t o  th o se  r e c e n t ly  r e p o r te d  in  G lasgow . The h ig h  
o v e r a l l  r a t i o  in  th e  p r e se n t  s e r i e s  i s  s t r i k i n g ,  
h o w ev er , and cannot be e x p la in e d  s o l e l y  on th e  b a s is  
o f  l im i t e d  num bers. A lth ough  th e  number o f  fem a le  
c a s e s  in c lu d e d  was s m a ll  (2 9 ) th e  g a s t r i c :  d u odenal
r a t i o  fo r  m a les  a lo n e  s t i l l  rem ain s u n d u ly  h ig h .
The p o s s i b i l i t y  th a t  th e  in c id e n c e  o f  d u od en a l 
u l c e r s  among A y rsh ire  men e x c e e d s  t h a t  in  G lasgow  
men cannot be e x c lu d e d . In  b o th  s e r i e s  j u x t a -  
p y lo r ic  u lc e r s  were c l a s s i f i e d  a s  d u od en a l s i n c e ,  a s  
th e y  behave i n  th e  same f a s h io n  c l i n i c a l l y ,  i t  i s  
now custom ary t o  do so  •
P r ese n t Age in  R e la t io n  t o  Age a t  O n se t .
The age o f  th e  p a t ie n t  when he comes under  
o b s e r v a t io n  b ea rs  l i t t l e  r e l a t i o n  t o  th e  age a t  w h ich  
th e  d is e a s e  f i r s t  a p p ea red . O ften  a lo n g  h i s t o r y  o f  
d y sp e p s ia  e x te n d in g  over many y e a r s  i s  o b ta in e d . In  
T able 4 th e  200  s u b j e c t s  a re  grouped by a g e ,  and th e  
age a t in te r v ie w  i s  shown in  r e l a t i o n  t o  th e  age a t  
o n s e t .  I t  w i l l  be n o te d  th a t  in  n e a r ly  75 per cen t  
o f  c a s e s  th e  p a t ie n t s  were aged  25 t o  54  y e a r s  when 
in t e r r o g a t e d .  By c o n t r a s t ,  w e l l  over h a l f  o f  them w ere  
b etw een  15 and 54 y e a r s  o f  age a t  th e  tim e o f  o n se t  
o f  th e  d i s e a s e .  The o b se r v a t io n  th a t  p e p t ic  u lc e r  
o r ig in a t e s  i n  th e  f i r s t  h a l f  o f  l i f e  in  th e  m a jo r ity  
o f  s u b j e c t s  i s  in  a ccord an ce  w ith  th e  g e n e r a l ly  
a c c e p te d  b e l i e f  th a t  th e  r i s k  o f d e v e lo p in g  an u lc e r  
f a l l s  o f f  r a th e r  sh a r p ly  a f t e r  th e  age o f 45 y e a r s  
(S & ll3 tro m , 1 9 4 5 ) .  T h is b e l i e f  i s  c o r r e c t  fo r  th o se
TAB IE 4
Age groups o f  200  p e p t ic  u lc e r  s u b j e c t s  a t  tim e o f  o n se t  o f  d i s e a s e ,  
and a t  p r e s e n t  t im e .
Age Group 
(y e a r s )
N o. o f  p a t ie n t s  per age grouj 
a t  o n se t  o f  d i s e a s e .
N o. o f  p a t ie n t s  per age group  
a t  tim e o f in te r v ie v / .
0 -1 4 4 0
1 5 -2 4 55 15
2 5 -3 4 65 44
3 5 -4 4 32 49
4 5 -5 4 27 52
5 5 -6 4 14 26
6 5 'b 3 14
A l l  Ages 200 200
p a t ie n t s  who a c t u a l ly  come under t r e a tm e n t , but i t  
cannot be fu r th e r  co n clu d ed  t h a t ,  f o r  th e  p o p u la t io n  
a t  l a r g e ,  th e  r i s k  o f  d e v e lo p in g  a p e p t ic  u lc e r  i s  
g r e a t e s t  in  th e  f i r s t  3 or 4 d eca d es o f  l i f e .  The 
numbers ex p o sed  t o  th e  r i s k  in  th e  h ig h e r  age groups  
are  s m a l le r ,  and are a l s o  d e p le te d  by th e  l o s s  o f  
some u lc e r  s u b j e c t s  by d e a th .  In d e e d , Avery Jon es  
e t  a l .  (1 9 5 1 ) have shown th a t  th e  id e a  th a t  p e p t ic  
u lc e r s  d e v e lo p  more f r e q u e n t ly  in  young men i s  
e r r o n e o u s , and th e  th e  e x p e c t a t io n  o f  d e v e lo p in g  an  
u lc e r  i s  a lm o st c o n s ta n t ,  b e in g  a t  i t s  maximum b etw een  
th e  a g e s  o f  55 and 64 y ea r  s .  (T.? 4 near •: e r e ) .
I t  i s  o f  l e s s  p r a c t i c a l  v a lu e  to  know th e  
a v era g e  age a t  th e  o n se t  o f  sym ptom s, b ut t h i s  h as b een  
c a lc u la t e d  by a few  o b s e r v e r s .  In  th e  U n ite d  S t a t e s ,  
Eusterm ann and B a lfo u r  (1 9 3 6 ) co n clu d ed  from an  
a n a ly s i s  o f  t h e i r  own m a te r ia l  th a t  i t  was 33 y e a r s  
in  th e  ca se  o f  d u od en al u lc e r s  and 41 y e a r s  in  r e s p e c t  
o f g a s t r i c  u l c e r s ,p T hese f ig u r e s  a g ree  r a th e r  p r e c i s e l y  
w ith  th o se  n o te d  in  th e  p r e s e n t  s e r i e s ,  w hich  were 
3 3 .3  and 4 1 .8  y e a r s  r e s p e c t i v e l y .
The change in  in c id e n c e  o f  p e p t ic  u l c e r  w ith  
age i s  shown in  T ab le 4 ,  column 2 .  I t  i s  in  a c co r d  
w ith  th e  u s u a l  te a c h in g  th a t  p e p t ic  u lc e r  i s  
in f r e q u e n t ly  en co u n tered  in  p a t ie n t s  below  th e  age o f
20 y e a r s ,  becom es in c r e a s in g ly  common up t o  th e  
a g es  o f  from 45 t o  54 y e a r s ,  and th e n  d e c r e a s e s  
i n  fr e q u e n c y .
The D u ra tio n  o f  U lc e r  H is to r y  in  R e la t io n  t o  th e  
O nset o f  C o m p lic a t io n s .
The th r e e  m ajor c o m p lic a t io n s  o f  p e p t ic  
u lc e r  a re  p e r f o r a t io n ,  haem orrhage and p y lo r ic  s t e n o s i s -  
in  th a t  order o f  m o r t a l i t y .  Emery and Monroe (1 9 3 5 )  
fo l lo w e d  1435 u lc e r  p a t ie n t s  f o r  an  a v era g e  p er io d  
o f  3 .9  y e a r s  and found t h a t  :~
P e r fo r a t io n  o ccu rred  in  7 .7  per cen t w ith  a m o r ta l i t y  
r a t e  o f  1 .9  per c e n t .
Haemorrhage occu rred  in  2 6 .7  per cen t w ith  a m o r ta l i t y  
r a t e  o f  1 .3  per ce n t •
P y lo r ic  o n s tr u c t io n  o ccu rred  in  1 1 .7  per ce n t  w ith  
a m o r t a l i t y  r a t e  o f  0 .2  per c e n t .
As m ight be e x p e c te d ,  th e  lo n g e r  th e  u lc e r  i s  p r e s e n t ,  
th e  g r e a te r  i s  th e  in c id e n c e  o f  p o s s ib le  c o m p lic a t io n s .  
I t  w i l l  be n o te d  from T able 5 th a t  m ajor c o m p lic a t io n s  
su p erven ed  w ith  in c r e a s in g  fr eq u en cy  a s  th e  d u r a t io n  
o f  th e  d is e a s e  in c r e a s e d  u n t i l ,v /h e n  th e  o n se t  had b een  
b etw een  21  and 25 y e a r s  p r e v io u s ly ,  one or more o f  
th e  p o s s ib le  c o m p lic a t io n s  had o ccu rred  in  over 85 
per cen t o f  s u b j e c t s .  A fte r  th e  d u r a t io n  o f  h i s t o r y
T able 5 .
Duration o f  U lc e r  H is to r y  in  R e la t io n  t o  In c id e n c e  o f  C o m p lica tio n s  in  
200 p e p t ic  u lc e r  s u b j e c t s .
D u ration  o f  
H is to r y  (y e a r s )
N o. o f  S u b je c ts N o . o f  S u b je c ts  d e v e lo p in  




2 - 5 49 12 (2 4 .5 $ )
6 - 1 0 46 22 (48$)
11 — 13 28 13 (4 6 .4 $ )
1 6 - 2 0 13 9 (6 9 .2 $ )
21  -  25 7 6 (8 5 .7 $ )
26 17 12 (7 0 .6 $ )
1
200 92
had ex c ee d ed  26 y e a r s ,  i t  was p o s s ib le  t o  o b serv e  a 
s l i g h t  d e cr e a se  in  th e  in c id e n c e  o f  c o m p lic a t io n s :  
i t  i s  p o s s ib le  t o  a t t r ib u t e  t h i s  d e c r e a se  t o  a 
d im in u tio n  in  th e  a c t i v i t y  o f  u lc e r s  w ith  ad van cin g  
y e a r s .  The h ig h  in c id e n c e  o f  c o m p lic a t io n s  n o ted  in  
th e  s u b j e c t s  who had a sh o r t  h i s t o r y  o f  one y ea r  or 
l e s s  i s  due t o  th e  f a c t  th a t  i t  was t h e s e  same 
c o m p lic a t io n s  w hich brought th e  p a t ie n t s  under m e d ic a l  
o b s e r v a t io n  fo r  th e  f i r s t  t im e .  ( Ta b l e  5 n ^ r  h e r e )  •
P e r f o r a t io n .
Of a l l  th e  p o s s ib le  c o m p lic a t io n s  o f  c h ro n ic  
p e p t ic  u l c e r ,  p e r f o r a t io n  o f  th e  u lc e r  i s  th e  m ost 
d ra m a tic  and* ev en  a t  th e  p r e se n t  t im e , i t  i s  s t i l l  th e  
m ost l e t h a l .  V ariou s a u th o r s  ( Iv y  e t  a l ,  1950) have  
com puted th e  number o f u lc e r  p a t ie n t s  who p e r fo r a te  a t  
b etw een  3 and 13 per c e n t : a fu r th e r  1 per cen t  
r e p e r f o r a t e .  I l l in g w o r t h  (1 9 5 2 ) c a lc u la t e s  th a t  in  t h i s  
co u n try  b etw een  0 .5  and 1 per cen t o f m ale u lc e r  p a t ie n t s  
w i l l  p e r fo r a te  in  any one y e a r .  In  t h i s  s e r i e s  no l e s s  
th a n  42 o f  th e  200. s u b je c t s  had s u s ta in e d  a p e r f o r a t io n ;  
t h i s  unduly  h ig h  p r o p o r tio n  was o c c a s io n e d  by th e  f a c t  
t h a t  i t  was th e  o ccu rren ce  o f  th e  p e r fo r a t io n  w hich  
had b rou gh t many o f  th e s e  p a t ie n t s  under c o n tin u ed  
m e d ic a l c a r e .  A l l  had b een  t r e a t e d  o p e r a t iv e ly .  In
T able 6 .
Summary o f  f in d in g s  in  p e r fo r a te d  p e p t ic  u lc e r  o c cu rr in g  among a 
se r ie s  o f  200  u lc e r  c a s e s  .
No. o f  S u b je c ts  A f f e c t e d  4 2
S ite  o f  U lc e r  : D uodenal 41
G a s tr ic  1
Sex o f  S u b je c t s :  Male 38
Fem ale 4
Mean Age in  Y ears 3 6 .3
(at tim e o f  f i r s t  p e r fo r a t io n )
No. o f  S u b je c ts  s u s t a in in g  1 p e r fo r a t io n  36
tt n n 11 2 or more p e r fo r a t io n s  6
No. o f  S u b je c ts  A sym ptom atic  
until P e r fo r a t io n  o c c u r r e d .
7
29
a l l  b u t one ca se  th e  p e r fo r a te d  u lc e r  was s i t e d  in  th e  
duodenum* Four fem a le s  and 38 m ales w ere a f f e c t e d ,  
so  th a t  th e  m ales d ev e lo p ed  t h i s  c o m p lic a t io n  9*5 t im e s  
more f r e q u e n t ly  than  th e  fe m a le s * , T h is i s  in  a cco rd  
w ith  th e  o b se r v a t io n  th a t  p e r f o r a t io n  occu rs a t  l e a s t  
9 t im e s  more f r e q u e n t ly  in  th e  m ale (Iv y  e t  a l ,  1 9 5 0 ) ,  
H ow ever, a m a le : fem a le  r a t i o  o f  9 .5  : 1 i s  a lm o st  
c e r t a in ly  to o  low i f  a p p lie d  to  a l l  p e r fo r a t io n s  
o c c u r r in g  in  t h i s  a r e a .  A fte r  making a su rv ey  o f  i t s  
fr e q u e n c y  and in c id e n c e  in  th e  West o f  S c o t la n d ,
I l l in g w o r t h  e t  a l .  (1944) showed th a t  th e  r a t i o  was in  
f a c t  19 : 1 and had rem ained  s u b s t a n t ia l ly  u n a lte r e d
f o r  th e  p a s t  20 y e a r s  *
Of th e  42 s u b j e c t s  t o  whom r e f e r e n c e  h as b een  
m ade, 6 had s u s ta in e d  two or more p e r f o r a t io n s .  I t  i s
known th a t  m ost p e r fo r a t io n s  occu r betw een  th e  a g e s  o f
20  and 50  y e a r s ;  in  t h i s  s e r i e s  th e  mean age a t  th e  tim e  
o f  th e  f i r s t  p e r fo r a t io n  was 3 6 .3  y e a r s .  I t  i s  a l s o  
w e l l  e s t a b l i s h e d  (de B akey, 1940) th a t  i n  about 15 per  
c e n t  o f  c a se s  p e r f o r a t io n  i s  th e  f i r s t  in d ic a t io n  o f  th e  
p re se n c e  o f  an u l c e r ;  in  th e  p r e se n t  s e r i e s  th e  p e r f o r a t io n  
had been  p reced ed  by no d y s p e p s ia ,  or o n ly  i n s i g n i f i c a n t  
d y s p e p s ia ,  in  7 ( or 1 6 .6  per c e n t )  o f  s u b j e c t s .  The 
fo r e g o in g  o b se r v a t io n s  are  sum m arised in  T ab le 6 .
T able 7 .
Summary o f  f in d in g s  in  r e s p e c t  o f  th e  c o m p lic a t io n  o f  a lim e n ta r y  
haemorrhage in  a s e r i e s  o f  200  p e p t ic  u lc e r  c a s e s .
No, o f  S u b je c ts  A f fe c t e d
Site o f  U lc e r  : D uodenal
G a s tr ic
Stom al
Average Length o f  U lc er  H is to r y  (y e a r s )
No, o f S u b je c ts  E u p e p tic  





1 2 .7 5
No, o f  S u b je c ts  s u s t a in in g  1 haem orrhage 
n ,l 2 haem orrhages







Haemorrhage from th e  u lc e r  was th e  m ost 
common c o m p lic a t io n :  i t  had o ccu rred  in  51  o f  the  
200 s u b j e c t s  in te r v ie w e d  i . e . ,  in  2 5 .5  per c e n t .  The 
p r o p o r tio n  i s  o f  in t e r e s t  in  v iew  o f th e  o b se r v a t io n s  
o f  Iv y  e t  a l .  (1 9 5 0 ) ,  who c a lc u la t e  th a t  25 per cen t  
o f  c h r o n ic  u lc e r s  b le e d  a t  some tim e in  t h e i r  c o u r s e ,  
and th a t  a s im ila r  p e rcen ta g e  o f  p e p t ic  u lc e r  p a t ie n t s  
who e n te r  h o s p i t a l  are  a d m itted  on a cco u n t o f  
haem orrhagej a l s o , o f  th e  u lc e r  p a t ie n t s  who d ie  from  
t h e ir  d i s e a s e ,  1 .6  per c en t do so  a s  a r e s u l t  o f  t h i s  
c o m p lic a t io n .  In  t h i s  s e r i e s  th e  s i t e  o f  u lc e r  was 
p red o m in a n tly  d u odenal an d , as m ight be e x p e c te d ,  a 
lo n g  h i s t o r y  o f  d y sp e p s ia  (w hich  a v era g ed  1 2 .7 5  y e a r s )  
was u s u a l ly  o b ta in e d . As in  the ca se  o f  p e r f o r a t io n ,  
th e  c o m p lic a t io n  o f haem orrhage may be th e  f i r s t  
in d ic a t io n  th a t  an u lc e r  i s  p r e s e n t ;  o f  th e  51  s u b j e c t s  
who b le d ,  4 ( or 8 per c e n t)  had p r e v io u s ly  been  
e u p e p t ic .  These f in d in g s  are sum m arised in  Table 7 .
(Table 7 n e a r  ne re ) .
O p erative  T rea tm en t.
At some p o in t  during th e  cou rse  o f  t h e ir  
d is e a s e  54 o f  th e  200 u lc e r  p a t ie n t s  had b een  s u b je c te d
t o  e l e c t i v e  s u r g ic a l  tr e a tm e n t . P a r t ia l  g a strec to m y  
had b een  perform ed on 17 s u b j e c t s ,  th e  u lc e r  b e in g
d u od en a l in  s i t e  in  15 and g a s t r i c  i n  lo c a t io n  in  
2 .  When seen  w ith in  s i x  months o f t h e ir  O p era tio n , 
a l l  h ut two r e p o r te d  th a t  th e y  were in  good h e a l th  
and e n t i r e l y  f r e e  from d y s p e p s ia .  The two s u b j e c t s  
who were n o t y e t  In  f u l l  h e a l t h  had n o ted  a m ild  
form  o f  th e  p o s t -  g a str ec to m y  " sm a ll stomach" syndrom e; 
th e  symptoms were n e ith e r  s e v e r e  nor in c a p a c i t a t in g ,  
and th e  p a t ie n t s  d e c la r e d  th e m se lv e s  s a t i s f i e d  by th e  
r e s u l t s  o f  t h e ir  o p e r a t io n .  G a stro en tero sto m y  had  
b een  c a r r ie d  out on a fu r th e r  16 p a t i e n t s ;  th e  u lc e r  
had b een  du od en al in  a l l  b ut o n e , and In  th e  l a t t e r  
ca se  i t  was known t o  have b een  p r e p y lo r ic .  In  two 
o f  th e s e  th e  lo n g -term  r e s u l t s  had b een  g o o d , and th e  
p a t ie n t s  had rem ained  f r e e  o f  t h e ir  d y s p e p s ia .  H ow ever, 
d is a b l in g  se q u e la e  had fo llo w e d  in  th e  rem a in in g  14 
s u b j e c t s .  No l e s s  th a n  12 had d e v e lo p e d  a sto m a l  
u l c e r ,  a s  m a n ife s te d  by haem orrhage in  7 ,  p e r fo r a t io n  
in  2 ,  and fo r m a tio n  o f  a g a s t r o c o l i c  f i s t u l a  in  o n e .
The g a s tr o e n te r o s to m y  had had t o  be undone in  one 
c a s e ,  and a su b seq u en t p a r t ia l  g a str ec to m y  had b een  
n e c e s sa r y  in  2 o f  th e  s u b j e c t s .  One p a t ie n t  had a l s o  
b een  s u b je c te d  t o  th e  combined o p e r a t io n  o f  p y lo r o p la s ty  
and vagotom y, but w ith  poor r e s u l t s .
Not a l l  th e  s u b j e c t s  o p e ra te d  upon had had  
t h e ir  s u r g ic a l  trea tm en t c a r r ie d  out in  t h i s  a r e a .
Some had  b een  d e a l t  w ith  a t  other* c e n t r e s . The 
o p e r a t io n  o f  g a s tr o e n te r o s to m y  had u s u a l ly  b een  c a r r ie d  
out many y e a r s  p r e v io u s ly ,  a t  a tim e when i t  was in  vogue  
f o r  th e  trea tm en t o f  c h ro n ic  d u od en al u l c e r .  R ecen t  
o p e r a t io n s  had c o n s is t e d  a lm o st e n t i r e l y  o f  p a r t i a l  
g a s t r e c t o m ie s ,  and th e  m a jo r ity  o f  p a t ie n t s  had r e c e iv e d  
t h e ir  s u r g ic a l  trea tm en t a t  B a llo ch m y le  H o s p i t a l .  At 
t h i s  h o s p i t a l  i t  i s  th e  custom  o f  th e  c h ie f  su rg eo n  t o  
perform  th e  H o fm eister  ty p e  o f  o p e r a t io n ,  w h ich  e n t a i l s  
th e  fo r m a tio n  o f  a r e t r o c o l i c ,  i s o p e r i s t a l t i c  a n a sto m o sis  
w ith  a v a lv e  •
Even in  t h i s  sm a ll s e r i e s  th e  c o n tr a s t  b etw een  
tn e  r e s u l t s  o f  s u b t o t a l  g a strec to m y  and g a s tr o e n te r o s to m y  
i s  s t r i k i n g .  W hile in  th e  form er ca se  a l l  but two o f  th e  
p a t ie n t s  were c o m p le te ly  f r e e  from a l l  sym ptom s, in  th e  
l a t t e r  a l l  but two had s e v e r e  and p e r s i s t e n t  d y s p e p s ia .  
A lth ou gh  i t  i s  tr u e  th a t  th e  p o s tg a s tr o e n te r o s to m y  
s u b j e c t s  r e p r e s e n te d  a s p e c i a l  group who a t te n d e d  
h o s p i t a l  s o l e l y  on a cco u n t o f  t h e ir  co n tin u ed  d y s p e p s ia ,  
and th a t  some p a t ie n t s  u n d ou b ted ly  rem ain  w e l l  a f t e r  
t h i s  o p e r a t io n ,  i t  i s  a l s o  n o tew orth y  t h a t  no c a s e s  
o f  p o s t r e s e c t io n  sto m a l u lc e r a t io n  were e n c o u n te r e d .  
Tanner (1 9 5 2 ) h as found th a t  a n a sto m o tic  u lc e r a t io n  
f o l lo w s  in  a s  many as 30 per cen t o f  p a t ie n t s  who have  
had a g a s tr o e n te r o s to m y . Many a u t h o r i t i e s  would
c o n s id e r  t h i s  e s t im a te  somewhat c o n s e r v a t iv e .  On 
a cco u n t o f  th e  h ig h  in c id e n c e  o f  su b seq u en t s to m a l 
u l c e r a t i o n ,  th e  o p e r a t io n  has been  la r g e ly  abandoned. 
H ow ever, a p p r e c ia b le  numbers o f  p a t ie n t s  w ith  s to m a l 
u lc e r s  are  s t i l l  en co u n tered  in  m e d ic a l p r a c t i c e ,  and 
i t  i s  o f  im portance t o  n o te  th e  s e r io u s  n a tu re  o f  th e  
p r o g n o s is  in  such  c a s e s .  H aving r ev ie v /ed  th e  w o rld  
l i t e r a t u r e ,  Iv y  e t  a l ,  (1950) p o in t  out t h a t  m a n ife s t  
haem orrhage occu rs in  35 per ce n t o f  such  p a t i e n t s ,  w ith  
s t e n o s i s  o f th e  stom a in  10 per c e n t ,  p e r fo r a t io n  in  
10 per c e n t ,  and fo rm a tio n  o f  a g a s t r o - j e j u n o - c o l i c  
f i s t u l a  in  a fu r th e r  10 per c e n t .  Not o n ly  i s  d ia g n o s is  
o f t e n  d i f f i c u l t ,  but o p e r a t iv e  t r e a tm e n t , w h ich  i s  
e v e n t u a l ly  n e c e s sa r y  in  about 60 per c e n t  o f  c a s e s ,  
c a r r ie s  an o v e r a l l  m o r ta l i t y  r a t e  o f  15 per c e n t .
CHAPTER THREE.
3 4 .
THE INFLUENCE OF HEREDITY.
The e x is t e n c e  o f  an  in h e r i t e d  c o n s t i t u t io n a l  
f a c t o r  w hich  g iv e s  r i s e  t o  v a r ia t io n s  in  th e  r e sp o n se  
o f  d i f f e r e n t  s p e c ie s  and in d iv id u a ls  t o  th e  same 
s t im u lu s  i s  an a c c e p te d  b i o l o g i c a l  f a c t .  To s t a t e  
th a t  such  a fa c to r  p la y s  i t s  p a r t in  th e  a e t io lo g y  o f  
p e p t ic  u lc e r  i s  th e r e fo r e  a b i o l o g i c a l  t r u is m . Such 
a f a c t o r  w i l l  d eterm in e t o  a la r g e  e x t e n t  what 
p r o p o r t io n  o f  in d iv id u a ls  in  a p o p u la t io n  w i l l  d e v e lo p  
th e  d i s e a s e ,  and w i l l  a l s o  in f lu e n c e  th e  p o ten cy  o f  
th e  a g e n t  or a g e n ts  r e s p o n s ib le  fo r  c a u s in g  i t .
A lth ou gh  how th e  f a c t o r  e x e r t s  i t s  in f lu e n c e  i s  unknown, 
perhaps th e  b e s t  e v id e n c e  o f  i t s  e x i s t e n c e  i s  th e  
rem ark ab le ten d en cy  fo r  p e p t ic  u lc e r  to  r e c u r  in  th e  
same p a t i e n t .  I t  i s  a l s o  n o tew orth y  th a t  no th e o r y  
o f  u lc e r  g e n e s is  y e t  e v o lv e d  i s  a b le  t o  e x p la in  th e  
n a t io n a l  and r a c i a l  in c id e n c e  o f  th e  d i s e a s e .  H eld  
and Goldbloom  (1 9 4 6 ) ,  In  t h e ir  book on th e  s u b j e c t  o f  
p e p t ic  u l c e r ,  s t a t e  th a t  “n o th w ith sta n d in g  o th er  
f e a t u r e s  w hich  may be p a r t i a l l y  r e s p o n s ib le ,  we are  
co n v in ced  th a t  p e p t ic  u lc e r  d oes n ot d e v e lo p  w ith o u t  
some u n d e r ly in g  c o n s t i t u t io n a l  and p sy ch o so m a tic  e le m e n t” , 
and th e y  fu r th e r  ob serve  th a t  such  a c o n s t i t u t io n a l
e lem en t may be m a n ife s t  as a f a m i l i a l  te n d e n c y . An 
a d d i t io n a l  p o in t  o f  p r a c t i c a l  im portance i s  th a t  i t  
i s  u n l ik e ly  th a t  an I n h e r it e d  c o n s t i t u t io n a l  f a c t o r  
w i l l  change w ith in  two or th re e  g e n e r a t io n s  in  a m ixed  
p o p u la t io n .  I f ,  th e n , th e  d is e a s e  shows s t r i k i n g  
changes in  in c id e n c e  w it h in  a p e r io d  o f  a c e n tu r y ,  
i t  i s  r e a so n a b le  t o  assume th a t  such  changes a re  due , 
in  la r g e  m ea su re , t o  en v iro n m e n ta l in f lu e n c e s  w hich  
are  p o s s ib ly  b o th  c a u s a t iv e  and p r e v e n ta b le .
U n t i l  co m p a ra tiv e ly  r e c e n t  y e a r s  th e  r e l a t i v e  
im p ortan ce o f  th e  h e r e d ita r y  a s p e c t  o f  p e p t ic  u lc e r a t io n  
h a s been  o b sc u r e . The p r e v a le n c e  o f th e  c o n d it io n  
made th e  chance a s s o c ia t io n  o f  s e v e r a l  c a s e s  in  one 
fa m ily  r e a so n a b ly  p r o b a b le . A ls o ,  u n t i l  r a d io lo g y  
became a v a i la b le  as a m ethod o f d ia g n o s i s ,  i t  was 
d i f f i c u l t  t o  be c e r t a in  th a t  an u lc e r  v/as p r e s e n t .  
S e v e r a l  au th o rs  have r e c e n t ly  been a b le  to  overcome 
th e s e  d i f f i c u l t i e s .
Many s o - c a l l e d  " u lc e r - f a m i l i e s ” have b een  
r e p o r t e d .  The o u ts ta n d in g  one i s  t h a t  o f  H elw eg -  
L arsen  (1 9 4 6 );  among 105 members sp rea d  over 5 
g e n e r a t io n s ,  an u lc e r  was p o s i t i v e l y  d ia g n o sed  in  
13 p a t ie n t s  and th e r e  was p resu m p tive e v id e n c e  o f  
u lc e r  in  a fu r th e r  14 s u b j e c t s .  Iv y  and F lo o d  (1 9 5 0 )  
have p r e se n te d  a p e d ig r e e  in  w h ich , o f  8 s i b l i n g s ,  3
had proven  u lc e r s  and 2 had p rob ab le  u l c e r s ; 
assu m in g a g e n e r a l in c id e n c e  o f  5 per ce n t  fo r  
p e p t ic  u l c e r ,  i t  can be shown th a t  th e  l ik e l ih o o d  
o f  such  an  u lc e r  in c id e n c e  in  an 8 -  c h i ld r e n  fa m ily  
o c c u r r in g  by chance i s  s e v e r a l  m i l l i o n  to  one 
a g a i n s t .  Such ,fu l c e r - f a m i l i e s ” a r e ,  o f  c o u r s e ,  
en c o u n te r ed  very  r a r e l y .  Only one su ch  fa m ily  was 
met w ith  in  t h i s  s e r i e s  • There w ere 21 members in  
i t ,  sp rea d  over 3 g e n e r a t io n s .  An u lc e r  had b een  
p o s i t i v e l y  d ia g n o sed  in  6 o f  them , and a fu r th e r  11 
s u f f e r e d  from s e v e r e  d y s p e p s ia .  The occu rren ce  o f  
u lc e r  in  5 p a ir s  o f  i d e n t i c a l  tw in s  i s  a f in d in g  o f  
c o n s id e r a b le  i n t e r e s t  r e p o r te d  by Freem an(1 9 4 7 )•  
R ie c k e r  (1946) h a s n o ted  i t s  d evelopm ent a t  th e  same 
tim e in  i d e n t i c a l  tw in s  in  d i f f e r e n t  g e o g r a p h ic a l  
l o c a t io n s ;  he has a l s o  r e p o r te d  th e  c a se  o f  a p a ir  
o f  d i z y g o t i c  tw in s  whose u j c e r s  p e r fo r a te d  w ith in  
an hour o f  each  o t h e r .  Many a u th o rs  ( S p ie g e l ,  1918:  
S t r a u s s ,  1 9 2 1 :Bauer and A sch n er , 1 9 22: Huddy, 1925: 
W illc o x ,  1 9 4 0 : N ic o l ,  1941 : S a ils tr c a n , 1 9 45: Greco, 
1946) have in v e s t ig a t e d  th e  r o l e  o f  h e r e d i t y ,  u s u a l ly  
by com paring th e  in c id e n c e  o f  u lc e r  in  th e  near  
r e l a t i v e s  o f  u lc e r  p a t ie n t s  w ith  th a t  in  c o n t r o l s .
For ex a m p le , Bauer and A schner (1922) o b ta in e d  a 
h i s t o r y  o f  p e p t ic  u lc e r  in  th e  p a ren ts  or s ib l i n g s  
o f  255 p a t ie n t s  w ith  a g a s t r i c  or d u od en al u lc e r  5
t im e s  a s  fr e q u e n t ly  as in  400 n o n -d y s p e p t ic  c o n t r o l s .
A l l  t h e s e  a u th o r s  have a g re ed  in  f in d in g  a h ig h e r  
in c id e n c e  in  u lc e r  f a m i l i e s .  S p ie g e l  (1 9 1 8 ) h a s p o in te d  
o u t ,  h o w ev er , th a t  th e  p a t ie n t  w ith  an u lc e r  i s  more 
l i k e l y  t o  be in t e r e s t e d  in  s e a r c h in g  out u lc e r  c a se s  
i n  h i s  fa m ily  than th e p a t ie n t  who h as an u n r e la te d  
d i s e a s e .  L evin  and Kiichur (1936) w ere a b le  t o  overcome 
t h i s  o b j e c t io n .  They compared near r e l a t i v e s  o f  u lc e r  
p a t ie n t s  w ith  500 members o f  th e  g e n e r a l  p o p u la t io n , and  
r e a c h e d  th e  c o n c lu s io n  th a t  u lc e r s  were th r e e  t im e s  more 
fr e q u e n t  In  th e  r e l a t i v e s  o f  th e  u lc e r  s e r i e s .  I t  has  
r e c e n t ly  b een  p o s s ib le  to  a p p ly  t h i s  m ethod in  B r i t a in .  
D o l l ,  Avery Jon es and B u ck atsch  (1 9 5 0 ) o b ta in e d  
in fo r m a tio n  about th e  g e n e r a l  in c id e n c e  o f  u lc e r  in  th e  
p o p u la t io n .  U sing  t h i s  in fo r m a tio n  fo r  co m p arison , and 
w orking in  th e  same a r e a ,  D o l l  and Buch (1 9 5 0 ) have b een  
a b le  t o  compare th e  o b serv ed  and e x p e c te d  in c id e n c e  in  
u lc e r  f a m i l i e s .  An e x c e s s  o f u lc e r s  was d em on stra ted  
i n  th e  s i b l i n g s  o f  th e  u lc e r  s u b j e c t s .  F u r th e r , f a m i l i a l  
t e n d e n c ie s  w ere th ou gh t to  be more prom inent in  d u od en al 
u lc e r  p a t i e n t s .  T his ten d s  to  con firm  th e  view  lo n g  h e ld  
( iv y  e t  a l . ,  1950) th a t  a p o s i t i v e  fa m ily  h i s t o r y  i s  more 
commonly found  among du od en al th a n  among g a s t r i c  u lc e r  
p a t i e n t s •
M eth od s.
The aim o f  th e  i n v e s t i g a t i o n  r e p o r te d  i n  t h i s  
ch a p ter  was t o  d eterm in e w h e th e r , in  t h i s  a rea  o f  
S c o t la n d , h e r e d ity  p la y s  an im p ortan t p a r t in  the  
a e t io lo g y  o f p e p t ic  u l c e r .  A f a m i l i a l  ten d en cy  to  u lc e r  
h as b een  reco rd ed  among groups o f  p a t ie n t s  in  many 
c o u n t r ie s ,  but as y e t  no in fo r m a tio n  h as b een  c o l l e c t e d  
on th e  s u b je c t  in  S c o t la n d . P r e lim in a r y  d e t a i l s  o f  
th e  200 s u b j e c t s  who form th e  s e r i e s  have b een  g iv e n  
i n  th e  p r e v io u s  ch ap ter  . In  each  case  a f u l l  fa m ily  
h i s t o r y  e x te n d in g , when p o s s i b l e ,  over f i v e  g e n e r a t io n s  
was r e c o r d e d , and th e  number o f p erso n s a l i v e  in  ea ch  
g e n e r a t io n  was a l s o  n o ted  fo r  b o th  s e x e s .  A lth ough  
s e v e r a l  i n t e r e s t in g  fa m ily  h i s t o r i e s  were o b ta in e d , i t  
was fou n d  when th e  i n v e s t i g a t i o n  was com p lete  th a t  
some o f  th e  in fo r m a tio n  was s u p e r f lu o u s .  Only th a t  
r e l a t i n g  t o  th e  s ib l i n g s  o f  th e  p r o p o s i t i  was 
s u f f i c i e n t l y  d e t a i l e d  t o  w arrant s t a t i s t i c a l  a n a l y s i s .  
There w ere s e v e r a l  r e a so n s  fo r  such  a r e s u l t .  F i r s t l y ,  
due t o  th e  l im i t a t io n s  o f  human memory, th e  p r o p o s i t i  
in  s e v e r a l  in s ta n c e s  were u n ab le  t o  g iv e  ad eq u ate  d e t a i l s  
about t h e ir  more aged  and d i s t a n t  r e l a t i o n s  in  th e  
p a r e n ta l  g e n e r a t io n s .  S e c o n d ly , to o  few  members o f  
th e  p a r e n ta l  g e n e r a t io n s  were s t i l l  a l i v e  f o r  any 
u s e f u l  com parison  b etw een  th e  o b serv ed  and e x p e c te d  
in c id e n c e s  o f  u lc e r s  among them to  be m ade. T h ird ly
many o f  th e  members o f  th e  f i l i a l  g e n e r a t io n s  had not  
y e t  rea ch ed  an age when u lc e r s  were l i a b l e  t o  d e v e lo p .
The problem o f  th e  p r o v is io n  o f c o n tr o ls  was 
th e  m ost d i f f i c u l t  t o  surm ount. S in ce  th e  In c id e n c e  o f  
p e p t ic  u lc e r  in  th e  g e n e r a l  p o p u la t io n  o f S c o t la n d  i s  
s t i l l  unknown, in d ir e c t  m ethods had to  be u s e d .  Two 
s e p a r a te  approaches were u t i l i s e d .  I t  was d e c id e d  to  
a p p ly  th e  in c id e n c e  o f  u lc e r  a s  e s t im a te d  i n  G reater  
London by D o l l  e t  a l .  (1950) t o  th e  m a te r ia l  o b ta in e d ,  
on th e  assu m p tion  th a t  th e  S c o t t i s h  in c id e n c e  was no 
l e s s  th a n , and p o s s ib ly  e x c e e d e d , th a t  o b serv ed  in  
London. The r e a so n s  why t h i s  a ssu m p tio n  i s  reg a rd ed  
a s  j u s t i f i e d  are  s e t  out in  Chapter One . As an 
a d d i t io n a l  ch eck , 100 c o n tr o l  c a se s  were in te r v ie w e d ,  
from whom a f u l l  fa m ily  h i s t o r y  i n  r e s p e c t  o f  p o s s ib le  
p e p t ic  u lc e r a t io n  was o b ta in e d . The c o n tr o l  c a se s  
c o n s is t e d  o f  h o s p i t a l  in p a t ie n t s  who had no a lim e n ta r y  
d i s e a s e ,  and who had n ever s u f f e r e d  from  m ajor d y s p e p s ia .  
As f u l l  d e t a i l s  o f  th e  c o n tr o l  c a s e s  a re  g iv e n  in  
Addendum 4 ,  a d e s c r ip t io n  o f  them i s  o m itted  h e r e .
I t  i s  on ly  n e c e s sa r y  to  em p h asise  t h a t ,  fo r  p u rp oses  
o f  com p arison , th e y  can be reg a rd ed  a s  a r e p r e s e n ta t iv e  
sam ple o f  th e  h o s p i t a l  p o p u la t io n .  O b v io u s ly , the  
fa m ily  h i s t o r y  o f  any s u b je c t  w i l l  n o t o f i t s e l f  be 
a f f e c t e d  by h i s  or h er a g e ,  s e x ,  p r e se n t  d i s e a s e ,  or 
w hether a t  any g iv e n  tim e he or she I s  i n  or out o f
h o s p i t a l .  There i s  a rem ote p o s s i b i l i t y  th a t  s o c i a l  
c l a s s  m ight a f f e c t  th e  ty p e  o f  c o n t r o l  s u b j e c t s  d e a l t  
w ith  i f  p a t ie n t s  c o n fin e d  a lm o st e n t i r e l y  t o  one or 
two c l a s s e s  had b een  in te r v ie w e d .  In  f a c t ,  h o w ev er , 
a s  i s  shown in  Addendum 4 ( b ) ,  th ey  w ere drawn from  a l l  
s o c i a l  c la s s e s  and w e r e , m o reover , p a rt o f  th e  h o s p i t a l  
p o p u la t io n  t o  w hich  many members o f  th e  la r g e r  s e r i e s  
a l s o  b e lo n g e d . By means o f  t h i s  d ou b le  c h e c k ,  
t h e r e f o r e ,  an a ttem p t has b een  made t o  overcome th e  
la c k  o f  knowledge o f  th e  p r e c is e  in c id e n c e  o f  u lc e r  In  
th e  l o c a l  p o p u la t io n .
The c r i t e r i a  ad op ted  fo r  p r o o f o f  an  u lc e r  i n  
any a f fe c te d  r e l a t i v e  were s u b s t a n t ia l ly  t.ae same b o th  
in  th e  c o n tr o ls  and in  th e  major s e r i e s .  Where a 
h is t o r y  o f  p e r f o r a t io n ,  m ajor g a s t r i c  s u r g e r y , m a ssiv e  
a lim e n ta r y  haem orrxiage, or a p o s i t i v e  barium  m eal 
f in d in g  was o b ta in e d  on one or more c o u n t s ,  th e  
p r ese n ce  o f  u lc e r  was reg a rd ed  as p ro v e n . Where th e r e  
was a d e f i n i t e  h i s t o r y  o f  m ajor d y sp e p s ia  o f  u lc e r  
t y p e ,  b u t fu r th e r  e v id e n c e  was la c k in g ,  a p resu m p tive  
u lc e r  was c o n s id e r e d  t o  be p r e s e n t .  I t  w ould have  
b een  d e s ir a b le  t o  e i t h e r  in te r r o g a te  or sen d  a 
q u e s t io n n a ir e  t o  th oss r e l a t i v e s  th ou gh t t o  have an u l c e r ,  
but t h i s  was soon  found t o  be im p r a c t ic a b le .  I n  to o  
many in s ta n c e s  trie p r o p o s i t i  were u n a b le  t o  g iv e  any  
p r e c is e  in fo r m a tio n  about the p r e se n t  a d d r e s se s  o f
t h e i r  near r e l a t i v e s ;  i n  not a few  in s t a n c e s ,  some 
o f  th e  l a t t e r  had e m ig r a te d . In d e e d , i t  i s  p o s s ib le  
th a t  some u lc e r s  have b een  o m itted  due t o  ig n o ra n ce  
on th e  p a rt o f  th e  s u b j e c t s  in te r v ie w e d .  S in c e  th e  
c o n t r o l  s e r i e s  was composed o f  l i v i n g  p e r s o n s ,  th e  
group fo r  com parison  was c o n f in e d  t o  l i v i n g  r e l a t i v e s .
Sex and age d i f f e r e n c e s  are  th e  m ost im p ortan t  
v a r ia b le s  a f f e c t i n g  th e  in c id e n c e  o f  u l c e r .  They have  
b een  a llo w e d  fo r  a s fa r  as p o s s i b l e .  The s e x e s  have  
b een  d e a l t  w ith  s e p a r a t e ly .  S in c e  th e  300 s u b je c t s  
in te r v ie w e d  were o f te n  vague about th e  p r e c is e  a g e s  o f  
t h e ir  l i v i n g  r e l a t i v e s ,  i t  has not b een  p o s s ib le  t o  
e x p r e s s  th e  in c id e n c e  (o b serv ed  and e x p e c te d )  by age  
g r o u p s . I n s te a d , o n ly  l i v i n g  b lo o d  r e l a t i o n s  o f  14 
y e a r s  and over in  each  s e x  are in c lu d e d . S im i la r ly ,  
th e  e x p e c te d  in c id e n c e  (b a sed  on th e  London f ig u r e s )  
h a s b een  c a lc u la te d  from  th e  in c id e n c e  w h ich  e x i s t s  
i n  th e  p o p u la t io n  th e r e  a t  a l l  a g es  over 14 y e a r s  fo r  
ea ch  s e x .  Other d i f f e r e n c e s  are n ot th ou gh t t o  be 
im p o r ta n t . S o c ia l  c la s s  d i f f e r e n c e s  were in c o n s id e r a b le ,  
and o c c u p a t io n a l d i f f e r e n c e s  were s l i g h t .  G eo g ra p h ica l 
and tem p o ra l d i f f e r e n c e s  p la y ed  no p a r t :  b o th  th e  
u lc e r  s e r i e s  and th e  c o n tr o ls  w ere in te r v ie w e d  d u rin g  
th e  same p e r io d  o f  t im e . In  th e  r e s u l t s  w h ich  f o l lo w ,  
s i b l i n g s  o f  th e  p r o p o s i t i  who had n o t y e t  rea ch ed  th e
age o f  14 y e a r s  are e x c lu d e d , s in c e  i t  i s  known th a t  
i n  th e f i r s t  decade or so  o f  l i f e  th e  e x p e c t a t io n  o f  
d e v e lo p in g  a p e p t ic  u lc e r  i s  v ery  s m a l l .
R e s u l t s .
The in c id e n c e  o f  u lc e r s  i n  th e  l i v i n g  b r o th e r s  
and s i s t e r s  o f  th e  p r o p o s i t i  i s  shown i n  T ab le 8 .  The 
200 p r o p o s i t i  had 410 l i v i n g  b r o th e r s  , o f  whom 55 w ere  
c o n s id e r e d  t o  have a p e p t ic  u l c e r .  S im i la r ly ,  th e  
421  l i v i n g  s i s t e r s  had 15 u lc e r  s u b j e c t s  among t h e ir  
number • I f  th e  in c id e n c e  o f  p e p t ic  u lc e r  i n  men and 
women a t  a l l  a g e s  over 14 y e a r s  i s  ta k e n  as 6 .5  per  
c e n t  and 1 .7  per c e n t  (M.R.C.  S p e c . R ep ort S e r ie s  No.
2 7 6 ,  1 9 5 1 ) ,  i t  can be c a lc u la t e d  t h a t  th e  in c id e n c e  o f  
u lc e r  w hich  m ight be e x p e c te d  i n  th e  b r o th e r s  and s i s t e r s  
i s  o n ly  2 6 .6 5  and 7 .2  r e s p e c t i v e l y .  A g a in , u s in g  th e  
u lc e r  in c id e n c e  i n  th e  m ale and fem ale  s ib l i n g s  o f  th e  
100 c o n t r o l  s u b j e c t s ,  i t  can  be shown th a t  th e  e x p e c te d  
in c id e n c e  from t h i s  sou rce  i s  1 6 .4  and 3 .8 6  in  th e  two 
s e x e s .  The e x p e c te d  u lc e r s  have b een  c a lc u la t e d  by 
m u lt ip ly in g  th e  number o f  s ib s  i n  ea ch  s e x  group by th e  
in c id e n c e  r a t e s  o f  u lc e r s  in  th e  two se p a r a te  ty p e s  o f  
c o n t r o l  p o p u la t io n .  In  v iew  o f  th e  o b j e c t io n  o f  
S p ie g e l  (1 9 1 8 ) ,  t o  w hich r e fe r e n c e  h as b een  m ade, th a t  
th e  e x p e c te d  u lc e r  in c id e n c e  as c a lc u la t e d  from a
Table 8
Incidence o f  u l c e r s  i n  s ib s  o f  200 p r o p o s i t i ,  w ith  com parison  
between o b se rv ed  and e x p e c te d  i n c i d e n c e s :  s i b l i n g s  o n ly  o f  14 y e a r s  
and over i n c l u d e d .
BROTHERS SISTERS
No. o f  S u b je c ts  L iv in g 410 421
No. o f  U lc e r s
(a) Proved 30 4
(b) Presum ptive 25 11
T o t a l 55 15
No. o f  U lc e r s  e x p e c te d
from c o n t r o l  s e r i e s  ( i ) 1 6 .4 3 .8 6
No. o f  U lc e r s  e x p e c te d  from
known London in c id e n c e  ( i i ) 2 6 .6 5 7 .2
Hatio o f  O bserved t o
Expected ( i i ) 2 :  1 ! 2 . 1  • 1 .0
c o n t r o l  s e r i e s  i s  l i k e l y  t o  be a r t i f i c i a l l y  lo w ,  
th e  e x p e c te d  in c id e n c e  as d eterm in ed  from th e  d ata  o f  
th e  London o b se rv ers  i s  c o n s id e r e d  t o  be the  more 
a c c u r a t e .  On t h i s  b a s i s  th e  minimum r a t i o  o f  ob serv ed  
t o  e x p e c te d  u l c e r s  i n  th e  l i v i n g  b r o th e r s  o f  th e  
p r o p o s i t i  i s  2 : 1 • i n  r e s p e c t  o f  th e  s i s t e r s  i t  i s
2 . 1  : 1 . 0 .  (Table 8 near here) •
In  th e  p a r e n t a l  g e n e r a t io n  th e  d ata  was
in a d eq u a te  fo r  u s e f u l  a n a l y s i s ;  many members were no
lo n g e r  a l i v e ,  and i n  a few th e  m e d ic a l  h i s t o r y  was 
o b s c u r e .  N e v e r t h e l e s s ,  i n  th e  l i v i n g  or d e c e a se d  m ales  
o f  t h i s  g e n e r a t io n  a h i s t o r y  o f  u l c e r  was o b ta in e d  i n  
33 c a s e s  (18 p ro v en , 15 p r e s u m p t iv e ) ,  and i n  th e  
o p p o s i t e  s e x  5 c a s e s  (2 p roven , 3 p resu m p tive )  were  
r e c o r d e d .  More i n t e r e s t i n g  in fo r m a t io n  became a v a i l a b l e  
when th e  d a ta  p e r t a in in g  t o  th e  l i v i n g  c h i ld r e n  o f  th e  
p r o p o s i t i  was c o n s id e r e d .  Of t h e s e  t h e r e  were 218 sons  
and 214 d a u g h te r s .  T h ir t e e n  ( 6 per c e n t )  o f  the  so n s  
were known to  s u f f e r  from p e p t i c  u l c e r ,  th e  d ia g n o s i s  
b e in g  r e g a r d e d  as proven i n  8 and presum ptive  i n  5 .
Three o f  th e  214 d au gh ters  ( 1 .4  per c e n t )  were u l c e r  
s u b j e c t s ,  w ith  a proven d ia g n o s i s  i n  1 and a p resum ptive  
d ia g n o s i s  i n  2 .
D is c u s s io n  .
Prom th e  r e s u l t s  p r e se n te d  i t  i s  c le a r  t h a t  
a s i g n i f i c a n t  e x c e s s  o f  u lc e r s  occu rred  among th e  
b r o th e r s  and s i s t e r s  o f  th e  u lc e r  p a t i e n t s .
M oreover, th e  r a t i o s  o f  o b serv ed  t o  e x p e c te d  u lc e r s  
are  s o  c lo s e  ( b r o th e rs  2 : 1 ;  s i s t e r s  2 .1  : 1) th a t  i t  
i s  r e a so n a b le  t o  con clu d e th a t  s im ila r  f a c t o r s  o p era ted  
i n  b o th  s e x e s .  I t  w ould  have b een  o f i n t e r e s t  t o  
co n firm  t h i s  c o n c lu s io n  by c o n s id e r in g  th e  m ale and 
fem a le  p r o p o s i t i  s e p a r a te ly *  th e  l a t t e r  were to o  few  
in  number, h o w ev er , fo r  t h i s  m ethod t o  be o f  v a lu e .  No 
c o n c lu s io n s  can be rea ch ed  r e g a r d in g  th e  in c id e n c e  o f  
u lc e r  i n  th e  p a r e n ta l  g e n e r a t io n ,  but an  u lc e r  
in c id e n c e  o f  6 per c en t i n  th e  l i v i n g  so n s  o f  th e  
p r o p o s i t i  i s  n o te w o r th y . Such an in c id e n c e  d oes n ot  
e x c e e d  th a t  tfiic h  m ight be e x p e c te d  in  a m ale  
p o p u la t io n ,  but i t  must be remembered th a t  many o f th e  
c h i ld r e n  had n ot y e t  a t ta in e d  an age a t  w hich  p e p t ic  
u lc e r  i s  l i k e l y  to  d e v e lo p . F i f t y - n in e  o f  th e  200  
p r o p o s i t i  had n ot y e t  rea ch ed  th e  age o f 35 y e a r s  
f t a b l e  4 ) ,  and t h e ir  sons were o f  te n d e r  y e a r s .  The 
o b se rv ed  in c id e n c e  among th e  son s i s  th e r e fo r e  b e l ie v e d  
t o  be s u g g e s t iv e  o f  a f a m i l i a l  te n d e n c y , th ough  n ot  
c o n c lu s iv e •
There are s e v e r a l  p o s s ib le  e x p la n a t io n s  o f  
t h e s e  r e s u l t s : -
1 .  A fa m ily  h i s t o r y  o f  u lo e r  may have in f lu e n c e d  
th e  s e l e c t io n  o f th e  c a s e s  fo r  s tu d y .
2 .  U lc e r s  may be found more r e a d i ly  when one i s  
a lr e a d y  d ia g n o sed  i n  a f a m i ly .
3 .  S im ila r  en v iro n m en ta l in f lu e n c e s  may be 
r e s p o n s i b l e •
4 .  P e p t ic  u lc e r  may have a h e r e d ita r y  b a s i s .
No c o n sc io u s  s e l e c t i o n  o f  p a t ie n t s  was made 
w h ich  co u ld  have r e s u l t e d  In  a d i f f e r e n t i a l  s e l e c t i o n  
o f  th o s e  w ith  a p o s i t i v e  fa m ily  h i s t o r y .  The c a s e s  
were c o n s e c u t iv e ,  and fa m ily  h i s t o r y  p la y e d  no p a rt  
in  d e c id in g  w hich  p a t ie n t s  sh o u ld  a t te n d  h o s p i t a l .
Those r e l a t i v e s  who had had p e p t ic  u lc e r s  were  
d ia g n o se d  i n  th e  o rd in a ry  co u rse  o f  m e d ic a l p r a c t i c e .
I t  i s  t r u e  t h a t ,  fo r  th e  purpose o f  t h i s  e n q u ir y , th e  
d ia g n o s is  i n  r e s p e c t  o f th e  a f f e c t e d  r e l a t i v e s  was 
b a se d  on secon d -h an d  in fo r m a tio n ,. H ow ever, i t  was 
fou n d  th a t  such  r e l a t i v e s  were o f t e n  w id e ly  s c a t t e r e d  
and in  some in s ta n c e s  t h e ir  p r e se n t  w h ereab ou ts were  
a c t u a l ly  unknown. Under th e s e  c irc u m sta n c e s  i t  was 
d e c id e d  t h a t ,  fo r  one in v e s t ig a t o r  w orking a lo n e ,  
th e  i s s u in g  o f  q u e s t io n n a ir e s  or an a ttem p t t o  in te r v ie w  
r e l a t i v e s  who m ight or m ight n o t be u lc e r  s u b je c t s  was
a t a s k  w hich was im p r a c tic a b le  and a l s o  u n l ik e ly  to
y i e l d  r e s u l t s  commensurate w ith  th e  e f f o r t  in v o lv e d .  I t
i s  o f  in t e r e s t  to  n o te  th a t  any p o p u la t io n  s u r v e y , such
a s  t h a t  c a r r ie d  out by A very Jones e t  a l .  ( 1 9 5 1 ) ,  w i l l
b r in g  to  l i g h t  a sm a ll number o f  u l c e r s  w h ich  m e d ic a l
p r a c t ic e  has f a i l e d  t o  r e v e a l .  The p o s s i b i l i t y
th e r e fo r e  e x i s t s  th a t  some r e l a t i v e s  o f  th e  p r o p o s i t i
d id  in  f a c t  have u l c e r s ,  but a re  n o t in c lu d e d  i n  th e
s e r i e s ,  h av in g  evad ed  d ia g n o s i s .  I t  i s  a l s o  p o s s ib le
th a t  when one member o f  a fa m ily  h as b een  proved  to
have an u lc e r  o th er  members w ith  in d ig e s t io n  become
more l i k e l y  to  be in v e s t ig a t e d ,  w ith  th e  r e s u l t  th a t
more u lc e r s  w ould be d ia g n o sed  in  u lc e r  f a m i l i e s  th a n
in  the g e n e r a l  p o p u la t io n .  H ow ever, t h i s  p o s s i b i l i t y
cannot accou n t fo r  th e  r e s u l t s ,  a s  th e  number o f  u lc e r s
ob serv ed  among th e  s ib l i n g s  was s i g n i f i c a n t l y  g r e a te r
th a n  th e  number e x p e c te d .  Nor can th e  r e s u l t s  be
a cco u n ted  fo r  by assum ing th a t  th e  p a t ie n t s  came t o
h o s p i t a l  more r e a d i ly  i f  th e y  had r e l a t i v e s  who had
p r e v io u s ly  had u lc e r s  d ia g n o se d . No l e s s  th a n  93 o f
th e  200 s u b j e c t s  had no c h o ic e  in  th e  m a t t e r .  They
were brought under h o s p i t a l  care  i n i t i a l l y  due t o  th e
two m ajor c o m p lic a t io n s  o f p e p t ic  u l c e r ,  i . e .  p e r f o r a t io n
and haem orrh age. The p o s s i b i l i t y  th a t  s im ila r
en v iron m en ts may have b een  r e s p o n s ib le  fo r  th e  r e s u l t s  
can n ot be e x c lu d e d . H ow ever, i t  i s  u n l i k e l y ,  a s  an
e x c e s s  o f  u lc e r s  was n o ted  in  one g e n e r a t io n  and a 
p ro b a b le  e x c e s s  in  th e  su b seq u en t g e n e r a t io n .  
E n viron m en ta l in f lu e n c e s  w hich  o p era te  from ch ild h o o d  
are  f r e q u e n t ly  d i s s im i la r  in  two c o n s e c u t iv e  g e n e r a t io n s ,  
or ev en  among the members o f  one g e n e r a t io n .  In  t h i s  
c o n n e c t io n  th e  a r t i c l e  by R icck er  ( 1 9 4 6 ) , t o  w hich  
a l l u s i o n  h as b een  m ade, assum es added s ig n i f i c a n c e ;  
he n o ted  th e  developm ent o f  p e p t ic  u lc e r  in  i d e n t i c a l  
tw in s  in  d i f f e r e n t  g e o g r a p h ic a l l o c a t i o n s .
The m ost r e a so n a b le  e x p la n a t io n  o f  th e  r e s u l t s  
i s  th a t  h e r e d ita r y  f a c t o r s  are o f  im p ortan ce in  th e  
p r o d u c tio n  o f  p e p t ic  u l c e r s .  No a ttem p t i s  made to  
d eterm in e th e  mode o f  in h e r i t a n c e ,  a s  th e  data  a re  
in a d e q u a te • T h is a sp e c t  o f  th e  s u b je c t  i s  d is c u s s e d  
a t  le n g th  in  a su b seq u en t s e c t i o n .
In  c o n c lu s io n ,  i t  sh o u ld  be n o ted  th a t  p e p t ic  
u lc e r  h a s been c o n s id e r e d  th rou gh ou t as a s in g le  e n t i t y .  
In fo r m a tio n  was not a v a i la b le  as t o  th e  s i t e  o f  th e  
u lc e r  in  th o se  r e l a t i v e s  who w ere v ic t im s  o f  th e  
d i s e a s e .  H ow ever, h e r e d ita r y  f a c t o r s  are  n ot n e c e s s a r i ly  
o f  e q u a l im portance in  a l l  ty p e s  o f  u l c e r .  A number o f  
a u th o rs  ( L evin  and Kuchur, 1936 : N i c o l ,  1941;
D o l l  and Buch, 1950) have produced e v id e n c e  w hich  
s u g g e s t s  th a t  th e  fa m ily  h i s t o r y  i s  more s t r o n g ly  p o s i t i v e  
when th e  symptoms b e g in  e a r ly  in  l i f e ,  and when th e
u lc e r  i s  duodenal r a th e r  th a n  g a s t r i c  in  s i t e ;  a 
ten d en cy  h as a l s o  b een  o b serv ed  fo r  b r o th e r s  and 
s i s t e r s  to  have u lc e r s  in  th e  same s i t e .
CHAPTER POUR.
THE INFUJENCE OP ENVIRONMENT.
U sin g  th e  term  in  i t s  w id e s t  s e n s e ,  th e  
en viron m ent o f  th e  u lc e r  p a t ie n t  may he s a i d  t o  
in c lu d e  th e  b a s ic  ex tra n eo u s  cause o f p e p t ic  u lc e r  
( i f  su ch  s in g le  cause e x i s t s ) ,  to g e th e r  w ith  a l l  
th e  p o s s ib le  p r e d isp o s in g  f a c t o r s  t o  th e  d is e a s e  
t o  w h ich  th e  s u b je c t  i s  e x p o s e d . The p r e se n t  s t a t e  
o f  our knowledge s u g g e s t s  th a t  th e  l a t t e r  a re  
num erous, a lth o u g h  th e  p o ten cy  o f  ea ch  one rem ains  
a m a tter  fo r  s p e c u la t io n .  A ccep ted  m e d ic a l te a c h in g  
in c r im in a te s  such  f a c t o r s ,  fo r  ex a m p le , a s  f a t i g u e ,  
la c k  o f  s l e e p ,  s h i f t  w ork, and th e  h u r r ie d  and  
ir r e g u la r  consum ption  o f  p o o r ly -c o o k e d  i n d i g e s t i b l e  
fo o d  a s  p r e d isp o s in g  to  p e p t ic  u l c e r a t i o n .  I t  i s  
o n ly  p o s s ib le  to  r e i t e r a t e  th a t  such  in f lu e n c e s  may 
make th e  s u b je c t  l i a b l e  to  th e  o n se t or recu rren ce  o f  
a p e p t ic  u l c e r : th ey  are  n ot o f th e  ty p e  r e a d i ly  
am enable t o  a n a l y s i s .  F u rth erm ore, to o  much s t r e s s  
must n o t be p la c e d  on th e  o p e r a t io n  o f  such  adverse  
I n f lu e n c e s .  F a u lty  d i e t e t i c  h a b i t s ,  f o r  in s t a n c e ,  
may p la y  t h e ir  p a rt in  a few  c a se s  in  i n i t i a t i n g  p e p t ic  
u l c e r a t i o n ,  but t h e ir  im portance can be o v e r -e m p h a s ise d .
Many p erso n s  tak e  h u r r ie d  and ir r e g u la r  m eals  
over lo n g  p e r io d s ,  and y e t  rem ain  f r e e  from d y s p e p s ia .  
In  th o se  s u b je c t s  who have a c o n s t i t u t io n a l  
p r e d is p o s i t io n  t o  p e p t ic  u l c e r ,  a d e l i c a t e  b a la n ce  
p rob ab ly  e x i s t s  tow ards th e  o n se t  o f  u lc e r  w hich  can  
be t ip p e d  in  an a d v erse  d ir e c t io n  by one or more o f  
a m u lt itu d e  o f  u n fa v o u ra b le  en v iro n m e n ta l f a c t o r s  a t  
any tim e •
The im portance o f  th e  environm ent in  th e  
a e t io lo g y  o f  p e p t ic  u lc e r  h as a t t r a c t e d  th e  a t t e n t io n  
o f  many a u th o rs*  E a rly  in  the cen tu r y  mouth s e p s is  
and r e s p ir a t o r y  i n f e c t io n s  were h e ld  to  favou r th e  
developm ent o f  u l c e r s .  L i t t l e  i s  h eard  o f  such  c la im s  
now ad ays. More r e c e n t ly  Emery and Monroe (1 9 3 5 ) have  
r e p o r te d  th e  r e s u l t s  o f  a s tu d y  o f  p o s s ib le  e x c i t in g  
f a c t o r s  • No cause fo r  th e  o n se t  o f  th e  u lc e r  co u ld  be 
fou nd  i n  40 per c en t o f  t h e ir  p a t i e n t s ,  but f a t ig u e  
was c o n s id e r e d  t o  have b een  p r o v o c a t iv e  in  26 per c e n t ,  
and e m o tio n a l u p s e ts  in  a fu r th e r  20 per c e n t .  
C u r r e n t ly , g r e a t  em phasis h as b een  p la c e d  on th e  c lo s e  
r e l a t i o n  b etw een  the em otion s and g a s t r i c  f u n c t io n .  
H ow ever, when th e  l i t e r a t u r e  i s  r e v ie w e d , i t  i s  
im p o s s ib le  n ot to  be im p ressed  by our r e a l  la c k  o f  
know le d g e  o f  th e  p a rt p la y ed  by th e  en v ir o n m e n t. For
d e c a d e s , as p a r t o f  t h e ir  m e d ic a l t r e a tm e n t ,  
p a t ie n t s  have b een  a d v ise d  t o  ta k e  b la n d , r e g u la r  
m e a ls ,  c u l t iv a t e  a calm m en ta l o u t lo o k , and  
p r a c t i s e  s t r i c t  m o d era tio n  in  a lc o h o l  and to b a c co  
co n su m p tio n . But t o  what p u rp ose?  P e p t ic  u lc e r  
t r e a t e d  m e d ic a lly  i s  known t o  have a r e la p s e  r a te  
o f  a t  l e a s t  50 per c en t w ith in  5 y e a r s  ( I v y  e t  a l .  
1 9 5 0 ) ,  and th e  o p e r a t io n  o f  p a r t i a l  g a strec to m y  
(w hich  im p lie s  f a i l u r e  o f  m e d ic a l tr e a tm e n t)  i s  
b e in g  c a r r ie d  out on a c o n t in u a l ly  in c r e a s in g  
s c a l e .  I t  i s  n ot s u r p r is in g  t h a t  some c l i n i c i a n s ,  
becom ing d i s s a t i s f i e d  w ith  th e  r e s u l t s  o f  orth od ox  
c o n s e r v a t iv e  trea tm en t are  w i l l i n g  t o  r e s o r t  t o  
any e x p e d ie n t ,  no m a tter  how f a n c i f u l ,  In  th e  
hope o f  g iv in g  l a s t i n g  r e l i e f  t o  t h e i?  p a t i e n t s .
At p r e se n t  cab b age-w ater  and g a s t r o - i n t e s t i n a l  
e x t r a c t s  have t h e ir  a d v o c a te s .  T hese s u b s ta n c e s ,  
l i k e  many o t h e r s ,  a re  l i k e l y  so o n  t o  be d isc a r d e d  
and f o r g o t t e n .
The R o le  o f  th e  E m o tio n s .
The em o tio n a l r e sp o n se  o f  th e  in d iv id u a l  
t o  h i s  en v iro n m en t, r a th e r  th a n  th e  environm ent  
i t s e l f ,  i s  now h e ld  t o  p la y  an im p o rta n t r o l e  in
th e  p a th o g e n e s is  o f  u l c e r .  The abdomen has b een  
d e s c r ib e d  as M th e  so u n d in g -b o a rd  o f  th e  em o tio n s” ,  
and b o th  c l i n i c a l  s t u d ie s  and e x p e r im e n ta l  
o b s e r v a t io n s  have d em o n stra ted  a c lo s e  r e la t io n s h ip  
b etw een  em o tio n a l f a c t o r s  and a lim e n ta r y  t r a c t  f u n c t io n .  
In d e e d , m ost g a s t r o e n t e r o lo g i s t s  would be p rep ared  
t o  c l a s s i f y  p e p t ic  u lc e r  as a p sy ch o so m a tic  d i s o r d e r .  
A cco rd in g  t o  th e  p sy c h o so m a tic  h y p o t h e s i s ,  p e p t ic  
u lc e r a t io n  r e s u l t s  from c o n tin u e d  e m o tio n a l t e n s i o n s ,  
c o n s c io u s  or u n c o n s c io u s , accom panied by h y p o th a la m ic  
e x c i t a t i o n  w h ic h , in  s u b j e c t s  o f  a p a r t ic u la r  
tem peram ent and c o n s t i t u t i o n ,  le a d s  t o  e x c e s s iv e  
v a g a l  s t im u la t io n  p rod u cin g  g a s tr o d u o d e n a l  
h y p e r s e c r e t io n ,  h y p e r m o t i l i ty  and c o n g e s t io n ;  and 
f i n a l l y  t o  l o c a l i s e d  a re a s  o f  m u cosa l isch a em ia  w h ic h , 
a c te d  on by a c id  g a s t r i c  s e c r e t io n s  fo r  a s u f f i c i e n t l y  
lo n g  p e r io d ,  e v e n t u a l ly  g iv e  r i s e  t o  e r o s io n s  and  
c h r o n ic  u l c e r a t i o n .  The l i t e r a t u r e  h as b een
»
sum m arised by s e v e r a l  a u th o r s ,  n o ta b ly  M il le r  ( 1 9 4 8 ) ,  
w h ile  th e  c l a s s i c a l  s t u d ie s  o f  W olf and W o lff  (1 9 4 2 )  
on a secon d  A le x is  S t .  M artin  a re  w e l l  known. Much 
o f  th e  e v id e n c e  i s  c ir c u m s t a n t ia l ,  but I t  d oes  
in d ic a t e  t h a t  p s y c h o lo g ic a l  f a c t o r s  p la y  a p a rt in  
i n i t i a t i n g  th e  o n se t  or r e c u r r e n c e  of p e p t ic  u l c e r ,  
and p s y c h ic  trauma m ust be re g a rd ed  a s  a p rob ab le
e x c i t a t o r y  cau se  o f  p e p t ic  u lc e r  in  u l c e r - s u s c e p t ib l e  
p e rso n s*  H ow ever, s in c e  p e p t ic  u lc e r  can  s t i l l  
o ccu r when th e  vagus and s p la n c h n ic  n e r v e s  have b een  
c u t ( I v y  e t  a l . , 1 9 5 0 ) ,  th e  e m o tio n a l f a c t o r s  though  
e x c i t a t o r y  may n ot be th e  b a s ic  cause o f  p e p t ic  u l c e r .
In  t h i s  s e r i e s  no a ttem p t was made t o  in v e s t i g a t e  th e  
e m o tio n a l background o f  th e  200 s u b j e c t s  s t u d ie d ,  a s  
I t  was c o n s id e r e d  th a t  t h i s  a s p e c t  o f  th e  problem  i s  
p r o p e r ly  th e  p ro v in ce  o f  th e  t r a in e d  p s y c h i a t r i s t .  
C a r e fu l p sy ch o sm a tic  s t u d ie s  have a lr e a d y  b een  m ade, 
n o ta b ly  by D avis and W ilso n  (1 9 3 7 ) ,  who found a marked 
e m o tio n a l component in  84 per c e n t  o f  t h e i r  205 u lc e r  
p a t i e n t s ;  th e y  d e s c r ib e  th e  u lc e r  p a t ie n t  as b e in g  
c h a r a c t e r i s t i c a l l y  i r r i t a b l e ,  a g g r e s s iv e ly  a l e r t  and 
s e l f - d r i v i n g .
The R o ls  o f  D i e t .
Much doubt and d i f f i c u l t y  h as a lw ays b een  
e x p e r ie n c e d  in  e v a lu a t in g  th e  f a c t o r s  w hich  a g g ra v a te  
or p r e d isp o s e  to  p e p t ic  u l c e r ,  and ev en  lo n g -h e ld  
v iew s  on th e  v a lu e  o f  c e r t a in  m e d ic a l m easu res have  
n o t e sca p ed  c r i t i c i s m ,  ^t i s  n ot s u r p r is in g ,  t h e r e f o r e ,  
th a t  no c le a r  c o r r e la t io n  b etw een  f a u l t y  d ie t a r y  h a b it s  
and th e  o n se t  o f th e  d is e a s e  h as been  p roved  t o  e x i s t .
On th e  one h an d , i t  i s  common know ledge th a t  many p erso n s
consume ir r e g u la r  m ea ls  o f  i n d i g e s t i b l e  ty p e  over  
lo n g  p e r io d s  w ith o u t d e v e lo p in g  an u lc e r  • On th e
o th e r  h a n d , th e r e  i s  no c r i t e r i o n  by w hich  
u n s a t i s f a c t o r y  d ie t a r y  h a b i t s  can be ju d g e d . A is o ,  
some s u b j e c t s  w i l l  ta k e  i n d i g e s t i b l e  fo o d  a t  r e g u la r  
i n t e r v a l s ,  and v ic e  v e r s a ,  w h ile  In  o th er  c a s e s  
th e  d ie t a r y  h a b i t s  may vary  from tim e to  tim e • The 
200  s u b j e c t s  o f  th e  s e r i e s  i n v e s t ig a t e d  were  
q u e s t io n e d  r e g a r d in g  th e  ty p e  o f  fo o d  and r e g u la r i t y  
o f  m ea ls  o b ta in in g  a t  th e  tim e when u lc e r  symptoms 
f i r s t  a p p e a r ed . At th e  o n se t  o f th e  d i s e a s e ,  
d ie t a r y  h a b it s  were judged  t o  have b een  good  i n  124 
s u b j e c t s  and bad i n  th e  rem a in in g  7 6 .  T hese f ig u r e s  
r e p r e s e n t  o n ly  p e r s o n a l im p r e s s io n s ,  but i f  th e y  are  
a c c e p te d  i t  i s  c le a r  th a t  d i e t  d oes n ot p la y  a d e c i s iv e  
r o l e  in  th e  c a u s a t io n  o f  p e p t ic  u l c e r . In  t h i s  
c o n n e c t io n  th e  100 members o f  th e  c o n tr o l  s e r i e s  can n ot  
be use-d fo r  com p arative  p u r p o se s . No l e s s  th a n  43 
o f  them were h o u se w iv e s , a s  compared w ith  o n ly  29 in  
th e  m ajor s e r i e s ,  and th e  h o u se w ife  has much g r e a te r  
o p p o r t u n it ie s  fo r  o b ta in in g  r e g u la r ,  d i g e s t i b l e  m ea ls  
th a n  any group  o f  m ale s u b j e c t s .
S in ce  i t  i s  so  d i f f i c u l t  t o  judge th e  im p ortan ce  
o f  th e  many f a c t o r s  in  th e  en viron m ent w h ich  may 
p r e d isp o s e  t o  u l c e r ,  in  t h i s  work a t t e n t io n  h as b een
c o n c e n tr a te d  on th e  th r e e  w hich  m ost r e a d i ly  le n d  
th e m se lv e s  t o  a n a ly s is *  They are  : -
A* O ccu p ation
B . A lc o h o l Consum ption
C. Tobacco C onsum ption .
S e c t io n  A .
O ccupation*
In  th e  se a r c h  f o r  en v iro n m e n ta l f a c t o r s  w hich  
m ig h t be s i g n i f i c a n t  in  p r e d is p o s in g  t o  p e p t ic  u lc e g  
much em phasis h as b een  l a i d  on th e  presumed in c r e a s e d  
r u sh  and s t r e s s  o f  modern l i f e .  Urban r a th e r  th a n  
r u r a l  com m unities m igh t be e x p e c te d  t o  s u f f e r  from  
th e  a d v erse  e f f e c t s  o f  such  s t r e s s e s ,  and in  f a c t  
M orris and T itm uss (1944) have su c ce ed e d  in  show ing  
th a t  th e  m o r t a l i t y  r a t e s  from p e p t ic  u lc e r  are  
d i f f e r e n t  in  town and c o u n tr y . H aving a n a ly se d  th e  
R e g is tr a r -G e n e r a l* s  m o r t a l i t y  s t a t i s t i c s  and compared  
th e  d ea th s  from p e p t ic  u lc e r  in  th e  p e r io d  1 9 2 8 -3 0  
w ith  the cen su s p o p u la t io n s  fo r  1 9 3 1 , th e y  found  a 
p r o g r e s s iv e  in c r e a s e  from r u r a l  d i s t r i c t s ,  th rou gh  
cou n ty  b o ro u g h s, t o  th e  County o f  London. The m o r t a l i t y  
r a t e s  fo r  men over 34 y e a r s  in  th e  County o f  London were 
about 75 per ce n t more th an  th o se  in  th e  r u r a l  a r e a s . 
These f ig u r e s  can  be e x p la in e d  in  one o f  s e v e r a l  w a y s .
A p a t i e n t ,  though  d o m ic ile d  in  th e  c o u n tr y , may 
d ie  i n  an urban  h o s p i t a l .  A g a in , d ia g n o s is  may be 
more a c c u r a te  in  th e  la r g e  to w n s . N e v e r t h e le s s ,  
th e y  can  a l s o  be u se d  t o  su p p ort th e  c o n te n t io n  
th a t  m odern c i v i l i s a t i o n  i s  t o  blame fo r  th e  
in c r e a s e d  in c id e n c e  o f  u l c e r . I f  t h i s  v iew  i s  
c o r r e c t ,  th e  p o s s i b i l i t y  e x i s t s  th a t  o c c u p a t io n a l  
f a c t o r s ,  a r i s in g  from m odern m ethods in  a w ide  
ran ge o f  tr a d e s  and p r o f e s s io n s  , may be o f  im p o r ta n c e .  
Such f a c t o r s  m igh t o p era te  i n  a number o f ways .
Some o c c u p a tio n s  m ight e n t a i l  w ork ing w ith  ch em ica l 
or o th er  a g e n ts  p o t e n t i a l l y  in ju r io u s  t o  th e  
g a s tr o d u o d e n a l m ucosa; o th e r s  m ight i n t e r f e r e  w ith  
th e  norm al p r o c e s s e s  o f  d ig e s t io n  by in v o lv in g  
n ig h t  w ork , s h i f t  work or ir r e g u la r  m eal h o u r s .
F i n a l l y ,  on th e  b a s is  o f  th e  p sy c h o so m a tic  th e o r y  
o f  u lc e r  g e n e s i s ,  p e p t ic  u lc e r s  m igh t be more l i a b l e  
t o  occu r in  jo b s  w hich ca u sed  a n x ie t y  or r e s e n tm e n t ,  
or w here h eavy  r e s p o n s i b i l i t y  had t o  be u n d e r ta k e n .
Soon a f t e r  p e p t ic  u lc e r  was f ir m ly  e s t a b l i s h e d  
a s  a c l i n i c a l  e n t i t y ,  i t  was h e ld  t h a t  th e d is e a s e  was 
more common in  cooks and c o b b le r s  • T hese o c c u p a tio n s  
a re  no lo n g e r  c o n s id e r e d  u n d u ly  h azard ou s i n  t h i s  
r e s p e c t .  S in ce  th e n ,  e x t e n s iv e  in v e s t i g a t i o n s  o f  
many o c c u p a t io n s ,  in v o lv in g  la r g e  s e r i e s  o f  c a s e s ,  
have o n ly  su c ceed ed  In  d em o n stra tin g  th a t  p e p t ic  u lc e r s
occur in  men doin g  a l l  ty p e s  o f  w ork , and th a t  th e  
d is e a s e  i s  n ot an o c c u p a t io n a l  one i n  th e  a b s o lu te  
se n se  o f  th e  term (H u rst and S te w a r t , 1929: A l s t e d ,
1 9 42; Hare and M u ller  1 9 4 3 5 . H ow ever, th e  p o s s i b i l i t y  
rem ain s th a t  en v iro n m e n ta l f a c t o r s ,  due t o  th e  ty p e  o f  
o c c u p a t io n , may make p e p t ic  u lc e r  more l i a b l e  t o  occur  
in  some jo b s  th a n  in  o t h e r s .  To o b ta in  fu r th e r  
in fo r m a t io n  on th e  s u b j e c t ,  D o l l ,  A very Jon es and 
B u ck a tzseh  (1 9 5 1 ) have made a su r v ey  in  G reater  Dondon 
w ith  th e  o b je c t  o f  d e term in in g  th e  in c id e n c e  o f  p e p t ic  
u lc e r  i n  th e  p o p u la t io n  t h e r e ,  and o f  e s t im a t in g  th e  
im p ortan ce o f  o c c u p a t io n a l  f a c t o r s  in  th e  a e t io lo g y  
o f  th e  d i s e a s e .  T h eir  i n v e s t i g a t i o n ,  w h ich  i s  a m odel 
o f  p a in s ta k in g  and a c c u r a te  f i e l d  r e s e a r c h  w ork, 
in v o lv e d  th e  in te r v ie w in g  o f  6 ,0 4 7  men and women 
em ployed in  a v a r ie ty  o f  tr a d e s  and p r o f e s s i o n s • A 
s i g n i f i c a n t l y  h ig h  in c id e n c e  o f  u lc e r s  was found  among 
d o c t o r s ,  b u s in e s s  e x e c u t iv e s  and fo r em en . Among 
a g r ic u l t u r a l  w orkers and s e d e n ta r y  c l e r i c a l  w orkers th e  
in c id e n c e  was low er th a n  e x p e c te d . C ontrary t o  p r e v io u s  
o p in io n  ( H i l l ,  1 9 37: A v ery , 1 9 4 0 ) ,  an abnorm al in c id e n c e  
o f  u lc e r s  was not o b serv ed  among bus d r iv e r s  and 
c o n d u c to r s . The a u th o rs  were a b le  t o  c o l l e c t  some 
e v id e n c e  about th e  u n d e r ly in g  f a c t o r s  w h ich  m ight be 
r e s p o n s ib le  fo r  th e  p r o d u c tio n  o f  o c c u p a t io n a l  d i f f e r e n c e s
I r r e g u la r i t y  o f  m ea ls  and s h i f t  work w ere n ot 
c o n s id e r e d  t o  have e x e r te d  any h a rm fu l e f f e c t s ,  hut 
a n x ie ty  over work was a fr e q u e n t  f in d in g ;  i t  was 
p o in te d  out t h a t  b o th  d u od en a l u l c e r s  and a n x ie t y  over  
work a re  commonly a s s o c ia t e d  w ith  a p a r t ic u la r  ty p e  
o f  p e r s o n a l i t y .
In  S c o t la n d  our know ledge o f  o c c u p a t io n a l  
d i f f e r e n c e s  in  th e  in c id e n c e  o f  p e p t ic  u lc e r  i s  
e x tr e m e ly  meagre • Only one p u b l ic a t io n  c o n ta in s  any  
in fo r m a tio n  on th e  s u b j e c t .  The Departm ent o f  H e a lth  
f o r  S c o tla n d  (1 9 3 5 ) h a s a n a ly se d  In su ra n ce  c e r t i f i c a t e s  
fo r  th e  w hole o f  S c o t la n d , and compared th e  r e s u l t s  fo r  
th e  y e a r s  193 0 -3 3  w ith  th e  p o p u la t io n  o f  in su r e d  
p e r so n s  g iv e n  by th e  cen su s  o f  1 9 3 1 . In  t h i s  way i t  
h a s  b een  shown t h a t ,  a s  compared w ith  men in  o th er  
o c c u p a t io n s ,  S c o t t i s h  m in ers and f ish e r m e n  have a 
h ig h  in c id e n c e  o f  u lc e r s  (T a b les  9 and 1 0 ) .  A y rsh ire  
c o n ta in s  a p p r e c ia b le  numbers o f  men en gaged  i n  b o th  
o c c u p a t io n s .  There are known t o  be over 1 2 ,0 0 0  m in ers  
i n  A y r sh ir e  (H o s p ita l  and Community 2 ,  1 9 4 9 ) ,  and my 
own e s t im a te  o f  th e  numbers o f  f ish e r m e n  in  th e  
cou n ty  i s  a p p ro x im a te ly  3 5 0 .  Many l o c a l  p r a c t i t io n e r s  
w ould be p rep ared  to  r e c o r d  an  o p in io n  t h a t  p e p t ic  
u lc e r  o ccu rs  w ith  undue fr eq u en cy  i n  t h e i r  p a t ie n t s  who 
are  m in ers  or f is h e r m e n , but such  c l i n i c a l  im p r e ss io n s
Can be m is le a d in g .  I t  was open t o  th e  p r e se n t  a u th or  
t o  ca rry  out a f i e l d  s tu d y  i n t o  th e  u lc e r  in c id e n c e  
i n  e i t h e r  o c c u p a t io n a l g r o u p . Only i n  t h i s  way can  
the o c c u p a t io n a l  in c id e n c e  be a s s e s s e d  w ith  any d eg ree  
o f  p r e c i s io n .  E s t im a te s  o b ta in e d  from  a n a ly s i s  o f  
m o r t a l i t y  s t a t i s t i c s ,  h o s p i t a l  r e c o r d s  and in su r a n ce  
c e r t i f i c a t e s  a l l  perm it a w ide m arg in  o f  e r r o r ,  and are  
l i a b l e  to  s e r io u s  o b j e c t io n s .  In  p r a c t ic e  i t  i s  n e c e s s a r y  
t o  in te r v ie w  a number o f  th e  men engaged  in  any s p e c i f i c  
o c c u p a t io n , and make p e r s o n a l c l i n i c a l  d ia g n o s e s .
M iners , a lth o u g h  more numerous th a n  f is h e r m e n , were 
n o t found t o  be a s u i t a b le  group f o r  u lc e r  In c id e n c e  
a sse ssm e n t by a s o l i t a r y  i n v e s t i g a t o r .  They are  
d i f f i c u l t  t o  in t e r v ie w ,  b e in g  in a c c e s s ib l e  w h ile  a t  
th e  c o a l  f a c e ;  a t  o th er  t im e s  th e y  a re  t r a v e l l i n g  t o  
or from  w ork , r e s t i n g  or en g a g in g  in  r e c r e a t io n .  At 
l e a s t  a q u a rter  o f  th e  m in ers a t  any p i t  w i l l  be 
em ployed a t  n ig h t  w ork , th u s  ad d in g  a n o th e r  o b s ta c le  
t o  th e  w ou ld -b e in t e r r o g a t o r .  F ish erm en , on th e  
o th e r  h an d , p r e se n t  a more s tr a ig h t fo r w a r d  problem  
i n  r e s p e c t  o f  f a c i l i t i e s  fo r  in t e r v ie w .  When not a t  
s e a ,  th e y  can r e a d i ly  be found in  or near t h e ir  b o a t s ,  
and th e y  l i v e  in  sm a ll com pact com m unities o f  known 
s i z e .  The aim o f th e  s tu d y  about t o  be r e p o r t e d ,  
t h e r e f o r e ,  h as b een  to  o b ta in  in fo r m a tio n  co n cern in g
T able 9 •
In cid en ce o f  p e p t ic  u lc e r  among m in ers  and o th e r  w ork ers i n  v a r io u s  
parts o f  S c o t la n d  (D epartm ent o f  H e a lth  fo r  S c o t la n d ,  1 9 3 5 )*  
Reproduced w ith  p e r m is s io n  from  M*R*C. R ep ort H o. 276
Area
A nnual number o f  c a s e s  o f  in c a p a c ity -  
due t o  p e p t ic  u lc e r  per 1 #000 m en.
M iners O ther w orkers
A yrsh ire 2 .8 6 2 .4 0
Lanarkshire 2 .6 2 2 .5 1
F ife 3 .7 8 2 .9 9
W. M id lo th ia n  and S t i r l i n g 5 .3 2 2 .1 9
E. M id lo th ia n  and M id lo th ia n 3 .1 5 2 .7 1
A ll  S c o t la n d 3 .3 7  * 2 .7 1
T able 10
Incidence o f  p e p t ic  u lc e r  among v a r io u s  o c c u p a t io n s  in  S c o t la n d  
(Department o f  H e a lth  fo r  S c o t la n d , 1935) • R eproduced w ith  p e r m iss io n  
from M .R.C . R eport Ho* 2 7 6 .
O ccu p ation
A nnual N o . o f  C ases o f  
I n c a p a c ity  due t o  P e p t ic  U lc er  
per 1 ,0 0 0  m en.
F ish erm en 3 .6 7
G ardeners 2 .1 6
F o r e s te r s 1 .7 4
Shepherds 1 .9 4
Other farm s e r v a n ts 2 .9 0
A l l  a g r ic u l t u r e  and f i s h i n g 2 .5 5
A l l  S c o t la n d 2 .7 9
th e  in c id e n c e  o f  p e p t ic  u l c e r  among a group o f  
A y r sh ir e  s e i n e - n e t  f i s h e r m e n .  At th e  same t im e th e  
o p p o r tu n ity  has b een  ta k e n  t o  i n v e s t i g a t e ,  so  f a r
as  i s  p o s s i b l e ,  any l i k e l y  c a u s a t iv e  f a c t o r s .
(Tables 9 and 10 near here)
P r e l im in a r y  M a t e r i a l .
The e n q u ir y  was c o n f in e d  t o  th e  f i s h i n g  
v i l l a g e  o f  Dunure, and a l l  th e  f is h e r m e n  em ployed  
th e r e  i n  t h a t  o c c u p a t io n  were i n t e r r o g a t e d .
Dunure i s  s i t u a t e d  on th e  A y r s h ir e  c o a s t  39 m i l e s  
s o u th  o f  G lasgow . The e s t im a t e d  p r e s e n t  p o p u la t io n  
i s  5 5 0 .  There h as  b een  a f i s h i n g  community a t  
Dunure f o r  over 2 0 0  y e a r s ;  e x a m in a t io n  o f  o ld  
p a r o c h ia l  r e g i s t e r s  shows th e  f i r s t  r e c o r d e d  e n tr y  
w it h  a " F ish ertou n "  ( i . e .  Dunure) a d d r e ss  t o  r e f e r  
t o  th e  b ap tism  o f  a c h i l d  th e r e  on 2 1 s t  F e b r u a r y ,1712  
U n t i l  c o m p a r a t iv e ly  r e c e n t  y e a r s  th e  r a t e  o f  
in te r m a r r ia g e  was h ig h ;  t r a n s p o r t  f a c i l i t i e s  were  
m in im al and the  community was a r e l a t i v e l y  c l o s e d  one 
E v id en ce  o f  a h ig h  in te r m a r r ia g e  r a t e  among 
g e n e r a t io n s  o f  former i n h a b i t a n t s  i s  s t i l l  a v a i l a b l e • 
F iv e  common surnames were sh a red  by 40 o f  th e  77 men 
i n t e r v i e w e d .  Ho d e a th  from p e p t i c  u l c e r  or i t s  
c o m p l ic a t io n s  i s  o f f i c i a l l y  r e c o r d e d  as  h a v in g  
o c c u r r e d  i n  t h i s  v i l l a g e  w i t h i n  th e  l a s t  5 y e a r s ;
t h i s  w ould in d ic a t e  th a t  p e p t ic  u l c e r  i s  an  
uncommon ca u se  o f  d e a th  among f is h e r m e n , and th e  
A nnual R eport o f  th e  R e g is tr a r -G e n e r a l  f o r  
S c o t la n d  (1 9 3 6 ) i s  c o n f ir m a to r y . I t  r e v e a l s  t h a t ,  
i n  th e  y e a r s  1 9 3 0 -3 2 , o n ly  26  f ish e r m e n  i n  S c o t la n d  
d ie d  from a p e p t ic  u l c e r ,  w h ile  412 succumbed from  
c a r d io v a s c u la r  d i s e a s e : th e  l a t t e r  i s  by f a r  th e  
m ost im p ortan t cau se  o f  d ea th  in  t h e s e  m en.
M ethods and R e s u l t s .
The 77 f ish e r m e n  o f  Dunure w ere in te r v ie w e d  p e r s o n a lly  
and a sta n d a rd  q u e s t io n n a ir e  co m p le ted  f o r  ea c h  man • 
Advance p u b l i c i t y  and p r e v io u s  a c q u a in ta n c e  w ith  
some o f  th e  s u b j e c t s  s im p l i f i e d  th e  t a s k  c o n s id e r a b ly  
and en su r ed  a h ig h  d eg ree  o f c o o p e r a t io n .  Each  
in t e r v ie w  l a s t e d  a p p r o x im a te ly  15 m in u te s .  I t  was 
u s u a l ly  con d u cted  i n  th e  open a ir  and p h y s ic a l  
e x a m in a tio n  was n o t a t te m p te d . A f u l l  c l i n i c a l  
h i s t o r y  was o b ta in e d  r e l a t i n g  to  any d y sp e p s ia  w hich  
had b e en  e x p e r ie n c e d , and d e t a i l s  o f  i t s  n a t u r e ,  
s e v e r i t y  and d u r a t io n  were r e c o r d e d  a t  l e n g t h .  1n 
a d d i t io n  t o  th e  age o f th e  s u b je c t  and th e  le n g th  
o f  tim e he had sp en t in  h i s  em ploym ent, n o te  was 
a l s o  made o f th e  a v era g e  d a i ly  consum ption  o f  a lc o h o l  
and to b a c c o .  The fa m ily  h i s t o r y  was e l i c i t e d  w ith  
s p e c i a l  r e f e r e n c e  t o  d y sp e p s ia  o f  u lc e r  t y p e .  The
T able 1 1 ,
S ite  o f  u l c e r ,  and m ethod o f  c o n f ir m a t io n  o f  d ia g n o s i s ,  in  10 p e p t ic  
u lcer  s u b j e c t s  from  a group o f  77 f is h e r m e n .
S u b je c t S i t e  o f  u l c e r . M ethod o f  c o n f ir m a t io n  
o f  d ia g n o s i s .
J .  L. G a s tr ic B a . M eal 
O p eration
J .  G. G a s tr ic B a . M eal
W. G. D uodenal O p era tio n
W. McC. D uodenal O p era tio n  >
R . M. Duodenal O p era tio n
A . R • Duodenal O p eration
J .  McC. D uodenal B a . M eal
W. McC. D uodenal B a . M eal
H . E . D uodenal B a . M eal
J .  D . D uodenal B a . M eal
s u b j e c t s  were c l a s s i f i e d  in t o  th e  f o l lo w in g  
c a t e g o r i e s ,  th e  c r i t e r i a  fo r  w hich  are  a s  s t a t e d  
No D y sp ep sia  .
There were e i t h e r  no stom ach symptoms or o n ly  
o c c a s io n a l  i n d i g e s t i o n  a s s o c ia t e d  w ith  d ie t a r y  
in d i s c r e t io n s  was a d m itte d . The s o le  v ic t im  o f  
s e a s ic k n e s s  i s  a l s o  in c lu d e d  w it h in  t h i s  c a te g o r y ,  
s in c e  he was f r e e  from s e a s ic k n e s s  vfo ile  a s h o r e .
58 s u b j e c t s  w ere th u s c l a s s i f i e d .
P e p t ic  U lc e r .
A h i s t o r y  o f  any one or more o f  th e  f o l lo w in g  was 
a c c e p te d  a s  e v id e n c e  o f  th e  p re se n c e  o f  a h e a le d  or 
a c t i v e  u l c e r ; -
U )  P e r f o r a t io n ,  w ith  o p e r a t iv e  c l o s u r e .
(2 )  G a str o -e n te r o s to m y  or p a r t i a l  g a s tr e c to m y .
(3 )  Barium m ea l s a id  t o  have shown an u l c e r .
(4 )  G ross upper a lim e n ta r y  haem orrhage w ith o u t  
o th er  o b v io u s cau se  (none o f  th e  s u b j e c t s  
a d m itte d  such  an i n c i d e n t ) .
In  a l l  c a s e s  th e  s ta te m e n ts  o b ta in e d  were v e r i f i e d  
by a s tu d y  o f  h o s p i t a l  r e c o r d s  . The u lc e r s  w ere  
c l a s s i f i e d  by s i t e  as shov/n i n  T ab le 1 1 , two b e in g  
g a s t r i c  and e ig h t  d u o d e n a  liable .11 near here) .
10 s u b j e c t s  (13 per c e n t)  f u l f i l l e d  th e s e  r e q u ir e m e n ts .
T able 1 2 .
C l a s s i f i c a t i o n  by age group o f  77 f is h e r m e n , in c lu d in g  th o s e  who had  
s u f fe r e d  from  p e p t ic  u l c e r .
Age (y e a r s ) A l l  F ish erm en . U lc e i
Proved
» C a s e s .
P resu m p tive
14 - 4
20  - 8 1
25 - 12 3
35 *• 27 2 3




Presum ptive P e p t ic  I J lc e r .
A h i s t o r y  was obtained, w h ic h ,  from i t s  f e a t u r e s ,  
was s t r o n g ly  s u g g e s t i v e  o f  r e c a n t  p e p t ic  u l c e r a t i o n .
A barium m eal e x a m in a t io n  was o f f e r e d  t o  t h e s e  
s u b j e c t s ,  but th e  n a tu r e  o f  t h e i r  employment d id  
not perm it them to  a c c e p t .
6 men ( 7 . 3  per c e n t )  are in c lu d e d  i n  t h i s  g ro u p .
Other D yspepsi a .
D ysp ep sia  was a d m it t e d ,  but i t s  f e a t u r e s  were not  
th o s e  o f  p e p t ic  u l c e r .  Of th e  th r e e  s u b j e c t s  i n  t h i s  
c a t e g o r y ,  one had had th e  stom ach e x t e n s i v e l y  
i n v e s t i g a t e d  w ith  e n t i r e l y  n e g a t iv e  r e s u l t s ,  a second  
had symptoms s u g g e s t iv e  o f  d i s e a s e  o f  th e  a p p e n d ix ,  
w h ile  th e  t h i r d  appeared  t o  s u f f e r  from c h r o n ic  g a l l ­
b la d d er  d y s f u n c t io n .
A l l  th e  f is h e r m e n ,  and t h o s e  s u f f e r i n g  from 
p e p t i c  u l c e r ,  have b een  c l a s s i f i e d  by age groups in  
T able  1 2 .  The average  age o f  th e  w hole group o f  men 
was 3 8 .6  y e a r s :  t h a t  o f  th e  proved u l c e r  s u b j e c t s  
was 4 1 .4  y e a r s  .(Table 12 near here).
The method o f  i n v e s t i g a t i o n  d e s c r ib e d  i s  
s u b j e c t  t o  c e r t a i n  e r r o r s  and l i m i t a t i o n s .  On th e  one 
hand th e r e  was no la c k  o f  c o o p e r a t io n ,  th e  w hole  
sample m s  i n t e r  v ie w e d , and an attem pt was made t o  
e l im in a t e  p e r s o n a l  b ia s  i n  favou r  o f  a p o s i t i v e
d ia g n o s i s .  On th e  o th er  hand th e  sam ple i s  a 
r e l a t i v e l y  sm a ll o n e . To o b ta in  an a sse s sm e n t o f
th e  in c id e n c e  o f  u lc e r  a p p lic a b le  t o  a l l  S c o t t i s h
fish e r m e n  w hich  a t  th e  same tim e w ould  be o f  s t r i c t  
s t a t i s t i c a l  s i g n i f i c a n c e ,  i t  w ould have b een  n e c e s s a r y  
t o  in te r v ie w  many more s u b j e c t s .  Such a w id esp rea d  
e n q u ir y , though o b v io u s ly  d e s i r a b l e ,  was not w it h in  
th e  scop e o f t h i s  i n v e s t i g a t i o n  fo r  two r e a s o n s .  
F i r s t l y ,  one in v e s t ig a t o r  w orking a lo n e  co u ld  n o t  
in te r v ie w  a la r g e  body o f  men s p a r s e ly  s c a t t e r e d  a lo n g  
th e  c o a s t l i n e ,  and a t  th e  same tim e hope to  com p lete  
th e  su rv ey  w ith in  a r e a so n a b le  p e r io d .  S e c o n d ly , i t  
was th ou gh t th a t  h e r e d ita r y  f a c t o r s  o f  im p ortan ce in
th e  c a u s a t io n  o f  p e p t ic  u lc e r  m ight be ap p aren t in
th e  r e l a t i v e l y  i s o l a t e d  ty p e  o f  community s t u d ie d .
I t  should  a l s o  be n o ted  t h a t  an a ttem p t t o  e s t im a te  
th e  in c id e n c e  o f  p e p t ic  u lc e r  a t  any g iv e n  tim e  i s  
made e s p e c i a l l y  d i f f i c u l t  by th e  n a tu re  o f  th e  d is e a s e  
i t s e l f .  In  many c a s e s  a t ta c k s  o f  s e v e r e  d y s p e p s ia ,  
a s s o c ia t e d  w ith  a c t iv e  u l c e r a t i o n ,  a re  sep a ra ted  by 
r e l a t i v e l y  lon g  asym ptom atic p e r io d s  d u rin g  w h ich  
h e a l in g  o f th e  u lc e r  may be assu m ed . F u r th e r , i t  
i s  im p o s s ib le  t o  be sure c l i n i c a l l y  t h a t  an u lc e r  h as  
or h as not h e a le d .  In  t h i s  s e r i e s  an a r b itr a r y  l i m i t  
h a s  b een  s e t  co n cern in g  th e  r e l a t i o n  o f  tim e  t o  th e
in c id e n c e  o f  d y s p e p s ia .  A l l  s u b j e c t s  f r e e  from  
symptoms fo r  15 or more y e a r s  have been c l a s s i f i e d  
a s "No D yspepsia"  i r r e s p e c t i v e  o f  t h e ir  p r e v io u s  
h i s t o r y .  A f i n a l  l i m i t a t i o n  in  e s t im a t io n  u lc e r  
in c id e n c e  i s  th a t  v ic t im s  o f  s e v e r e  d y sp e p s ia  m igh t  
have b een  fo r c e d  in  con seq uence to  abandon t h e ir  
em ploym ent; th u s  th e y  w ould esca p e  in c lu s io n  in  th e  
s e r i e s ,  w ith  a r t i f i c i a l  d e p r e s s io n  in  th e  r a t e  o f  
in c id e n c e .  No a c c u r a te  e s t im a t io n  co u ld  be made o f  
th e  numbers o f  su ch  p e r s o n s , but th e  e n q u ir ie s  made 
su g g e s te d  th a t  i t  was v ery  s m a l l .
D is c u s s io n .
(a ) I n c id e n c e .
Of th e  77 fish er m e n  s t u d ie d ,  i t  w i l l  be 
o b serv ed  t h a t  13 per c en t were p roved  t o  have had an 
a c t iv e  p e p t ic  u lc e r  w it h in  th e  p a s t  15 y e a r s . In  a 
fu r th e r  7 .3  per cen t th e r e  was p resu m p tive  e v id e n c e  
o f  a r e c e n t  a c t iv e  u l c e r .  Such an in c id e n c e  o f  
u lc e r  in  th e  f ish er m en  o f  t h i s  community i s  im p r e s s iv e ,  
e v en  when a llo w a n c e  i s  made fo r  th e  f a c t s  th a t  th e  
in c id e n c e  o f  u lc e r  i s  unknown b o th  in  th e  p o p u la t io n  
o f  S c o tla n d  and in  th e  m ain o c c u p a t io n a l groups o f  
w h ich  i t  i s  l a r g e ly  com posed. No s t r i c t l y  com parable 
f ig u r e s  from  o th er  c o u n tr ie s  a re  a v a i l a b l e ,  but th e
m ost u s e f u l  are th o se  o f  B o l l ,  A very Jo n es and
B u ck a tzsch  (1 9 5 1 ) .  In  men o f  35 -  44 y e a r s  l i v i n g  
in  and around London t h e ir  e s t im a te  o f  u lc e r  in c id e n c e  
was 7 per c e n t .
One o th er  a u th or  has s tu d ie d  th e  in c id e n c e  
o f  p e p t ic  u lc e r  among f is h e r m e n . Schanke (1 9 4 6 ) ,  
w orking from Stokm arknes H o s p it a l  in  n o r th e r n  
Norway, found th a t  p e p t ic  u l c e r s  among l o c a l  
f ish e r m e n  were u n d u ly  common. D uodenal u lc e r s  were  
n o t found  more f r e q u e n t ly  among f ish e r m e n  th a n  among 
men in  o th er  o c c u p a t io n s , hut g a s t r i c  u lc e r s  were 
s i g n i f i c a n t l y  more common; th e y  numbered 1 0 .7  c a s e s  
per 1 ,0 0 0 ,  as a g a in s t  5 .6  per 1 ,0 0 0  in  o th er  
o c c u p a t io n s .  The r e s u l t s  o b serv ed  i n  th e  p r e se n t  
s e r i e s ,  a s  s e e n  in  Ta^le 1 1 , are q u ite  d i f f e r e n t :  
d u od en al u lc e r s  outnum bered g a s t r i c  u l c e r s  by 4 t o  1 .  
T hese r e s u l t s  su g g e s t  t h a t ,  i f  a tr u e  e x c e s s  o f  
u l c e r s  o ccu rs  among S c o t t i s h  f is h e r m e n , th e  s i t e  
d i s t r i b u t i o n  m ere ly  r e f l e c t s  th a t  a lr e a d y  in  
e x is t e n c e  among p e p t ic  u lc e r  s u b j e c t s  in  S c o tla n d  .
The S c o t t i s h  m o r ta l i t y  f ig u r e s  fo r  1947 ( D o l l ,  1952) 
in d ic a t e  th a t  under th e  age o f  45 y e a r s  d u odenal 
u lc e r s  are tw ic e  a s  common i n  S c o t la n d  as in  E ngland  
and W a le s . The p rep o n d era n ce , t h e r e f o r e ,  o f  d u od en a l 
a s  opposed  t o  g a s t r i c  u lc e r s  among th e  f ish e r m e n  p ro b a b ly  
d o es not d i f f e r  g r e a t ly  from what m ight be e x p e c te d  
among men in  any o th er  o c c u p a tio n  in  S c o t la n d . In
s h o r t ,  i t  i s  co n c lu d ed  th a t  th er e  i s  s tr o n g  
e v id e n c e  t o  s u g g e s t  an e x c e s s iv e  in c id e n c e  o f  u lc e r s  
among S c o t t i s h  f is h e r m e n , but th e  o c c u p a tio n  per s e  
i s  b e l ie v e d  t o  p la y  l i t t l e  or no p a rt in  d e c id in g  
a t  what s i t e  th e  u lc e r  w i l l  d e v e lo p .
(k ) E n viron m en t.
The r e a so n s  fo r  such  an e x c e s s iv e  in c id e n c e  
a r e  o b sc u r e . Both h e r e d ita r y  and e n v iro n m e n ta l  
in f lu e n c e s  may be o f  c a u s a t iv e  im p o r ta n c e . From th e  
a s p e c t  o f en v iro n m en t, and in  a cco rd a n ce  w ith  
a c c e p te d  m e d ic a l t e a c h in g ,  th e  n a tu re  o f th e  
employment m ight be in c r im in a te d .  F isherm en are  
s u b je c te d  t o  p h y s ic a l  e x p o su r e , m en ta l s t r a i n ,  lo n g  
p e r io d  o f hard  p h y s ic a l  e x e r t io n  w ith  b u t l i t t l e  
s l e e p ,  and ta k e  h u r r ie d  and p o o r ly  p rep ared  m ea ls  
a t  very  ir r e g u la r  i n t e r v a l s .  Such c o n d it io n s  may 
p la y  some p a rt in  p r e d is p o s in g  t o  th e  d i s e a s e ,  but  
th e y  cannot be fu r th e r  a n a ly s e d . H ow ever, w it h in  
c e r t a in  l i m i t s ,  an e s t im a te  o f  a lc o h o l  and to b a c c o  
consum ption  can be m ade. S in c e  t h e s e  s u b s ta n c e s  are  
w id e ly  b e l ie v e d  t o  be o f  im p ortan ce e i t h e r  i n  
c a u s in g  u l c e r s ,  or in  p r e v e n t in g  th e  h e a l in g  o f  
e s t a b l i s h e d  u l c e r s ,  an  a ttem p t h as b een  made t o  
form  su ch  an e s t im a te  by en q u iry  among th e  group o f  
men s t u d ie d .  The r o le  o f  a lc o h o l  and to b a c c o  in
th e  a e t io lo g y  o f p e p t ic  u lc e r  i s  d is c u s s e d  su b se q u e n tly  
a t  le n g th  in  S e c t io n s  B . and C .
A lc o h o l consum ption  was found to  be lo w . Of 
th e  77 men in t e r r o g a t e d ,  59  w ere e i t h e r  t o t a l  
a b s t a in e r s  or o n ly  in d u lg e d  in  s t r i c t  m o d era tio n  on 
f e s t i v e  o c c a s io n s .  In  a d d i t io n ,  th e  consum ption  o f  
th e  u lc e r  s u b j e c t s  co u ld  not be judged  e x c e s s iv e  by 
any r e a s o n a b le  s ta n d a r d . Taking th e  group a s  a w h o le ,  
no more a lc o h o l  th an  th a t  p r e se n t  i n  one p in t  o f  
b eer  or i t s  e q u iv a le n t  was consumed w e e k ly . I t  i s  
perhaps a tr u ism  t o  add t h a t ,  where a l c o h o l i c  
r e fr e sh m e n ts  are  c o n cern ed , b o th  i n c l i n a t i o n  and  
o p p o r tu n ity  must be p r e s e n t .  F is h in g  c r a f t  r a r e ly  
c a r r y  a l c o h o l i c  b ev e ra g e s  in  any form  on b o a rd , and 
th e r e  are  no l i c e n s e d  p rem ises  in  D unure.
D a ily  to b a cc o  consum ption  r e a d i ly  le n d s  i t s e l f  
t o  e s t im a t io n ,  and each s u b je c t  was a l s o  q u e s t io n e d  
on t h i s  p o in t .  The p roved  u lc e r  s u b j e c t s  smoked 
an a v era g e  o f  19 c i g a r e t t e s  per d a y , w h ile  th e  
consum ption  o f th e  w hole group a v era g ed  1 9 .5  c i g a r e t t e s  
d a i l y ( i n  t h i s  S e c t io n  and s u b s e q u e n tly  th e  c o n v e r s io n  
f a c t o r  o f  " 1 o z ,  o f  to b a c c o  a w eek  »  4 c ig a r e t t e s
a day11 h a s b een  u se d  : D o l l  and 11111^1950). Each  
day 31  per cen t o f  th e  men smoked 25 or more 
c i g a r e t t e s .  T hese r e s u l t s  s u g g e s t  t h a t  th e  f ish e r m e n
T able 1 3 .
Smoking h a b i t s  o f  77 f is h e r m e n , in c lu d in g  u lc e r  and n o n -d y s p e p t ic  
s u b j e c t s .
N o. o f  f is h e r m e n . N o . smoking 
c ig a r e t t e s
25 or more 
d a i l y .
No D y sp ep sia 58 19
Proved U lc e r 10 4
Presum ptive U lc e r 6 2
o f  Dunure are  unduly  h eavy sm o k ers , but no in fo r m a tio n  
i s  a v a i la b le  a t  p r e s e n t  r e g a r d in g  th e  sm oking h a b it s  
o f  Scotsm en in  o th er  o c c u p a t io n s ,  H ov/ever, f ig u r e s  
ca n  be o b ta in e d  fo r  p u rp oses o f com parison  from two  
s o u r c e s .  In  Chapter 2 o f t h i s  w ork, 200 proved  u lc e r  
c a s e s  are  a n a ly s e d . Of the f i r s t  77 men i n  t h i s  
s e r i e s ,  1 4 .3  per cen t smoked 25 or more c ig a r e t t e s  
per day.. A g a in , D o ll  and H i l l  (1 9 5 0 ) have c a r r ie d  
ou t in  London an en q u iry  in t o  th e  im portance o f  
to b a c c o  in  th e  a e t io lo g y  o f  b r o n c h ia l ca rc in o m a . Of 
t h e i r  622 m ale c o n tr o l  s u b j e c t s ,  who d id  n ot s u f f e r  
from  th e  d i s e a s e ,  1 3 .5  per cen t smoked 25 or more 
c i g a r e t t e s  d a i l y .  I t  w i l l  be o b se r v e d , t h e r e f o r e ,  
t h a t  th e  p e r c e n ta g e  o f  f ish e r m e n  who were h eavy  
sm okers was a t  l e a s t  d ou b le th a t  in  th e  o th er  two 
g r o u p s . F u rth er  a n a l y s i s ,  h ov /ever, r e v e a ls  no 
s i g n i f i c a n t  c o r r e la t io n  betw een  h eavy  to b a c c o  
consum ption  among th e  f ish e r m e n  and th e  p r ese n c e  o f  
p e p t ic  u l c e r s .  From T able 13 i t  w i l l  be n o te d  th a t  
h eavy  smokers were d i s t r ib u t e d  in  s im ila r  p r o p o r tio n s  
o f  a lm o st p r e c i s e ly  o n e - th ir d  b etw een  th e  n o n -d y sp e p tic  
and th e  u lc e r  s u b j e c t s .  In  b r i e f ,  th e  f ish e r m e n  as  
a group were h eavy  sm ok ers, but to b a c c o  consum ption  
was as g r e a t  among th e  h e a lth y  f ish e r m e n  a s  in  th o se  
who had u l c e r s .  (T ab le lb  near h e r e \~ j «
I t  i s  co n c lu d e d , t h e r f o r e ,  t h a t  e x c e s s iv e  
con sum p tion  o f  a lc o h o l  and to b a c c o  p la y e d  no 
s i g n i f i c a n t  r o le  in  th e  a e t io lo g y  o f p e p t ic  u lc e r  a s  
o b se rv ed  i n  th e  group o f  f ish e r m e n  s t u d ie d .
( ° )  H e r e d it y .
I t  has fo r  lo n g  b een  n o t ic e d  th a t  r e l a t i v e s  
o f  p e p t ic  u lc e r  p a t ie n t s  o f t e n  have u lc e r s  or com p la in  
o f  d y s p e p t ic  sym ptom s, and some f a m i l i e s  w ith  a 
rem ark ab le number o f  d y s p e p t ic s  in  them have b een  
r e c o r d e d . I t  h a s  not been  p o s s i b l e ,  h o w ev er , t o  
co n clu d e  from  t h i s  th a t  p e p t ic  u lc e r s  a re  h e r e d i t a r y ,  
fo r  th e y  are so  common th a t  i t  i s  by no means 
u n l ik e ly  f o r  s e v e r a l  members o f  a fa m ily  t o  be a f f e c t e d .  
R e c e n t ly ,  in  t h i s  work and e ls e w h e r e , i t  has b een  
p o s s ib le  to  overcom e t h i s  d i f f i c u l t y ,  and th e  r e s u l t s  
co n firm  t h a t  th e r e  i s  a d i s t i n c t  h e r e d it a r y  f a c t o r .
I t  seem s p rob ab le  th a t  u lc e r s  occur about tw ic e  as  
o f t e n  in  u lc e r  f a m i l i e s  a s  would be e x p e c te d . What 
i s  in h e r i t e d  app ears t o  be th e  s u s c e p t i b i l i t y  t o  have  
an u l c e r ,  but w hether one a c t u a l ly  d e v e lo p s  m ust be 
l a r g e ly  dependent on th e  c o n d it io n s  t o  v/hich th e  
s u b je c t  i s  e x p o s e d .
In  t h i s  s e r i e s  a h i s t o r y  o f  d y sp e p s ia  o f  u lc e r  
ty p e  was o b ta in e d  a f f e c t i n g  43 r e l a t i v e s  o f the 77  
s u b j e c t s  s t u d ie d ,  and in  16 o f  th e s e  r e l a t i v e s  th e r e
was s tr o n g  p resu m p tive  e v id e n c e  o f a p e p t ic  u lc e r  
( e . g .  h i s t o r y  o f g a s t r i c  o p e r a t io n  or barium  m e a l) .
The r e l a t i v e s  m en tion ed  were c o n f in e d  t o  th e  p a r e n ta l  
g e n e r a t io n ,  s i b l i n g s  and c h i ld r e n  o f  the f ish e r m e n  
in t e r v ie w e d .  The s e r i e s  was not s u f f i c i e n t l y  l a r g e ,  
h o w ev er , t o  perm it a s a t i s f a c t o r y  com parison  t o  be 
made b etw een  th e  in c id e n c e  o f  u lc e r s  in  r e l a t i v e s  o f  
d y s p e p t ic  as opposed  t o  n o n -d y s p e p tic  s u b j e c t s  •
The im p ortan ce o f th e  h e r e d ita r y  f a c t o r  in  th e  
c a u s a t io n  o f  p e p t ic  u lc e r  i s  e x tr e m e ly  d i f f i c u l t  t o  
e s t im a t e .  The p e c u lia r  problem s in h e r e n t  in  a human 
g e n e t ic  s tu d y  o f such  a d is e a s e  add t o  th e  c o m p le x it ie s  
o f  a s u b je c t  o n ly  th e  f r in g e  o f  w h ich  h a s ,  a s  y e t ,  
b een  e x p lo r e d . N e v e r t h e le s s ,  i t  i s  r e a so n a b le  t o  
assume th a t  th e  in h e r i t e d  f a c to r  i s  e i t h e r  a r e c e s s iv e  
or dom inant gene or g e n e -c o m p le x . R e c e s s iv e  g en es in  
man w i l l  be d e te c te d  m ost r e a d i ly  in  com m unities w hich  
show a h ig h  d eg ree  o f  in b r e e d in g ,a n d  a t t e n t io n  h as been  
drawn t o  th e  f a c t  t h a t ,  u n t i l  r e c e n t l y ,  tn e  p o p u la t io n  
o f  Dunure was r e l a t i v e l y  in b r e d . At p r e se n t  in b r e e d in g  
in  t h i s  community i s  s t e a d i l y  d e c r e a s in g ,  w h ile  
o u tb r e ed in g  p r o g r e s s iv e ly  in c r e a s e s .  I t  m ight t h e r e fo r e  
be e x p e c te d  t h a t ,  i f  a h arm fu l r e c e s s i v e  gen e o f  
im p ortan ce in  ca u s in g  p e p t ic  u lc e r  were p r e se n t  in  
e a r l i e r  members o f  th e  com m unity, i t  w ould spread  w id e ly .
A s im i la r  sp rea d in g  p r o c e s s  v/ould a l s o  occur in  
o th e r  co m m u n itie s . At th e  same t im e ,  s in c e  two  
i d e n t i c a l  h arm fu l r e c e s s i v e  g en es  w ould  be much l e s s  
l i k e l y  t o  j o in  in  one human in d iv id u a l ,  a f a l l  in  
th e  in c id e n c e  o f  a d is e a s e  i n  w hich  h e r e d it y  p la y e d  
a m ajor r o le  m igh t be e x p e c te d .  T h is  f a l l  w ould  
c o n tin u e  in  th e  p r ese n c e  o f  an expanding m ating  
s y s te m . By c o n t r a s t ,  th e  in c id e n c e  o f  p e p t ic  u lc e r  
i n  t h i s  co u n try  i s  in c r e a s in g ,  and th e r e  i s  no r e a so n  
t o  su p p ose th a t  Dunure i s  an e x c e p t io n  in  t h i s  r e s p e c t .  
I t  must be c o n c lu d e d , t h e r e f o r e ,  th a t  th e  gene or 
g en e-co m p lex  .concerned i s  o f  th e  dom inant ty p e  w ith  a 
low  r a t e  o f  e x p r e s s io n ,  r e a d i ly  o p e r a t iv e  in  th e  
a e t io lo g y  o f  ;£ ep tic  u lc e r  o n ly  when en v iro n m en ta l 
f a c t o r s  s t r o n g ly  fa v o u r  th e  o n se t  o f  th e  d i s e a s e .
SECTION B .
ALCOHOL CONSUMPTION.
I t  i s  custom ary t o  fo r b id  u lc e r  p a t ie n t s  t o  
ta k e  a lc o h o l  in  any form , and w ith  j u s t i f i c a t i o n .  
A lc o h o l ,  u n le s s  ta k en  w e l l  d i lu t e d  and in  s t r i c t  
m o d e r a tio n , a c t s  a s  a g a s t r i c  i r r i t a n t .  U sin g  th e  
g a s tr o s c o p e ,  i t  can  be shown th a t  about 50 per cen t
o f  c h r o n ic  a l c o h o l i c s  have g a s t r i t i s  ( Iv y  e t  a l .  1 9 5 0 ) ,  
th ough  th e  a c h lo r h y d r ia  w hich i s  s o  o f t e n  fou n d  in  
t h i s  c o n d it io n  may a cco u n t fo r  th e  f a c t  th a t  th e  
in c id e n c e  o f  p e p t ic  u lc e r s  in  su ch  p erso n s i s  not 
I n c r e a s e d .  The drug i s  a l s o  a p o w erfu l 
s t im u la n t  o f  g a s t r i c  s e c r e t i o n .  In d e e d , i t  i s  u se d  
in s t e a d  o f  g r u e l  in  some c e n tr e s  when c a r r y in g  out 
a f r a c t i o n a l  t e s t  m ea l;  50 t o  100 m l. o f  a 7 per  
c e n t  s o lu t io n  i s  th e  custom ary amount g iv e n .  N ea r ly  
a l l  c l i n i c i a n s  are a t one in  w arning t h e ir  u lc e r  
p a t ie n t s  a g a in s t  th e  u se  o f  a l c o h o l ,  but few  
have a ttem p ted  t o  I n v e s t ig a t e  i t s  p o s s ib le  r o l e  in  
u lc e r  p a t h o g e n e s is .  R edw itz and F uss (1 9 2 8 ) co u ld  
n o t f in d  any d ir e c t  a e t i o l o g i c a l  c o n n e c t io n  
b etw een  u lc e r s  and th e  consum ption  o f  a l c o h o l ,  but 
r e c o r d e d  e v id e n c e  w hich s u g g e s t s  th a t  a lc o h o l  may 
provoke r e c u r r e n c e  o f  u lc e r s  in  some p a t i e n t s .
S in c e  a lc o h o l  h as lon g  b een  c o n s id e r e d  to  
be a p o s s ib le  p r e d isp o s in g  f a c t o r  in  th e  
c a u s a t io n  o f  p e p t ic  u l c e r ,  an e n q u iry  was c a r r ie d  
out in t o  th e  custom ary a l c o h o l i c  h a b it s  o f  th e  
male s u b je c t s  among th e  200 c a s e s  d e s c r ib e d  in  
ch a p ter  2 ,  and a l s o  in t o  th o s e  o f  57 m ale c o n t r o l s .  
Fem ale p a t ie n t s  are e x c lu d e d , s in c e  i n  th e  p r e se n t  
s e r i e s  th e y  were found to  be u n ifo r m ly  a b s te m io u s .
The a lc o h o l  consum ption  o f th e  171 p roved  u lc e r  
c a s e s  in  m ales was compared w ith  th a t  in  57  non­
d y s p e p t ic  m ale c o n t r o l s ,  and ea ch  group was 
d iv id e d  in t o  th r e e  s u b d iv i s io n s ,  d ep en d in g  on 
w h eth er th e a v era g e  w eek ly  a lc o h o l  consum ption  was 
“e x c e s s iv e " , "moderate" or " n i l" .  A lth ou gh  th e s e  
sta n d a rd s  a re  to  some e x t e n t  s e l f - e x p la n a t o r y ,  
th e y  cannot be d e f in e d  v /ith  a c c u r a c y . The h a b it s  
o f  th e  h a b it u a l  d r in k er  vary  much from tim e to  t im e ,  
n ot o n ly  in  th e  volume consum ed, but in  th e  ty p e  
o f  b ev era g e  and i t s  a lc o h o l  c o n t e n t ,  w hich  may 
e v e n  be d i f f e r e n t  in  v a r io u s  l o c a l i t i e s . The 
c a s e s  have th e r e fo r e  b een  c l a s s i f i e d  by th e  au thor  
i n  a somewhat a r b itr a r y  f a s h io n  w hich a t  l e a s t  h as  
th e  m e r it  o f a p p ly in g  to  u lc e r  and n o n -u lc e r  e a s e s  
a l i k e .  Those s u b je c t s  who had an a lc o h o l  
consum ption  o f  " n il"  were e i t h e r  s t r i c t  t e e t o t a l l e r s  
or in d u lg e d  r a r e ly  and in  s t r i c t  m o d era tio n  on 
f e s t i v e  o c c a s io n s .  The a l c o h o l i c  h a b it s  o f  th e  
u lc e r  p a t ie n t s  were th o s e  in  e f f e c t  a t  th e  tim e when 
symptoms o f  d y sp e p s ia  f i r s t  a p p ea red , and b e fo r e  
th e  consum ption  had b een  changed by th e  p h y s ic ia n  
in  c h a r g e , or by th e  p a t ie n t  on h i s . own i n i t i a t i v e .
T a b le  14
Alcohol consum ption  o f  171 m ale u lc e r  s u b j e c t s ,  and o f  57 m ale c o n t r o l  
.subjects .
A lc o h o lic  H a b its N o. o f  u lc e r  p a t i e n t s . N o . o f c o n tr o l  s u b j e c t s ,
" E x cessiv e" 13 ( 8$ ) 9 (1 6 $ )
"Moderate" 58 (34?fc) 16 (2 8 $ )
" N il"
----------- ------------ -------
100 (5 8 $ ) 32 (5 6 $ )
1 TOTAL
1*^1' II ib  b l i p  r T 1 M. .1. !,, ,a  -  .............T - « . . g : , 'g : a s
171 57
The r e s u l t s  are shown in  T ab le 1 4 , in  
w h ich  th e  p e r c e n ta g e s  o f  u lc e r  p a t ie n t s  and c o n tr o ls  
f a l l i n g  in t o  each  o f  th e  th r e e  m ain c a t e g o r ie s  are  
show n. I t  w i l l  be o b serv ed  th a t  th e r e  was a 
d e f ic ie n c y  o f  h eavy  d r in k e r s  in  th e  u lc e r  g ro u p , and  
t h a t  th e r e  v/as no s i g n i f i c a n t  d i f f e r e n c e  betw een  th e  
numbers o f  m oderate and n o n -d r in k e r s  in  th e  two  
c l a s s e s .  I t  i s  co n c lu d e d , t h e r e f o r e ,  t h a t  w h ile  th e  
consum ption  o f  a lc o h o l  may p la y  some p a rt in  d e la y in g  
th e  h e a l in g  o f  e s t a b l i s h e d  u l c e r s ,  i t  h as no 
s i g n i f i c a n t  r o le  in  p r e d is p o s in g  t o  th e  o n se t  o f  
th e  d i s e a s e .  (Table  14 n e a r  h e r e ) .
SECTION C.
TOBACCO CONSUMPTION.
The e f f e c t  o f  sm oking on g a s t r i c  fu n c t io n  
i s  a s u b je c t  o f  g r e a t  im p o rta n ce , b eca u se  i t  has lo n g  
b een  t r a d i t i o n a l  t o  u rge th e  p a t ie n t  w ith  a p e p t ic  
u lc e r  t o  a b s t a in .  U n fo r tu n a te ly ,  few  s u b j e c t s  have  
b een  co n fu sed  by so  many poor o b s e r v a t io n s  and by 
su ch  w ild  g e n e r a l i s a t i o n s .  A u t h o r ita t iv e  m e d ic a l  
o p in io n  v a r ie s  from a b e l i e f  th a t  smoking may cau se  
p e p t ic  u l c e r ,  t o  a c o n v ic t io n  th a t  i t  h a s  n o th in g  
t o  do w ith  th e  o n se t  or cou rse  o f  th e  d i s e a s e .
Smoking a c i g a r e t t e  i n h i b i t s  g a s t r i c  
m o t i l i t y  and hunger c o n t r a c t io n s  (C a r lso n  and L e w is , 
1 9 1 4 ) ,  but th e  em p tyin g  tim e o f  th e  stom ach  a f t e r  
a m ea l i s  u n a l t e r e d  (S ch n ed o r f and Iv y  1 9 3 9 );  i t  
i s  th o u g h t th a t  th e  in c r e a s e d  a p p e t i t e  n o ted  by many 
a f t e r  re n o u n c in g  to b a c c o  may be due t o  rem ova l o f  
th e  in h ib i t o r y  in f lu e n c e  o f  to b a c c o  on g a s t r i c  
m o t i l i t y .  T hese e f f e c t s  are  p ro b a b ly  m ed ia ted  
r e f l e x l y ,  f o r  th e y  cannot be rep ro d u ced  a f t e r  
i n j e c t i o n  o f  n i c o t in e  in t o  e x p e r im e n ta l a n im a ls .
Logs can  in h a le  to b a c c o  smoke over lo n g  p e r io d s  
w ith o u t  any a lim e n ta r y  l e s i o n s  a p p e a r in g , but i f  
h is ta m in e  i n j e c t i o n s  a re  a l s o  g iv e n  m ost o f  th e  
a n im a ls  w i l l  d e v e lo p  d u o d en a l u l c e r s  and e r o s io n s  
(T oon , C ross and W an gen steen , 1951) . In  man, 
sm oking h a s n ot b een  found t o  cau se  h y p e r s e c r e t io n  
o f  a c id - p e p s in  ( Iv y  e t  aL , 1 9 5 0 ) .  W olf and W o lff  
(1 9 4 3 ) w a tch ed  th e  b eh a v io u r  o f  th e  stom ach in  t h e i r  
p a t ie n t  Tom, who had a la r g e  g a s t r i c  f i s t u l a .  When 
sm oking evok ed  p le a s a n t  s e n s a t i o n s ,  th e r e  was no 
change i n  g a s t r i c  m o t i l i t y ,  s e c r e t i o n  or v a s c u l a r i t y .  
When he smoked a c i g a r e t t e  w ith o u t  any r e a l  d e s ir e  
t o  do s o ,  th e r e  w ere o b se r v e d  s l i g h t  n a u se a , m u co sa l 
p a l lo r  and g a s t r i c  a n a c id i t y  and a m o t i l i t y ;  t h e s e  
ch an ges were common t o  th e  s e n s a t io n  o f  n a u sea  
how ever p ro d u ced .
I t  w i l l  be n o te d  th a t  t h e s e  p h y s io lo g ic a l  
o b s e r v a t io n s  p ro v id e  no t h e o r e t i c a l  j u s t i f i c a t i o n  
f o r  a d v is in g  th e  p a t ie n t  w ith  p e p t ic  u lc e r  t o  s to p  
sm o k in g . None th e  l e s s ,  many p h y s ic ia n s  are  
c o n v in c e d  th a t  to b a cc o  h as a d e le t e r io u s  e f f e c t  on
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th e  d i s e a s e .  B en n ett (1925) s ta t e s '  t h a t ,  in  h i s  
v ie w , i t  i s  r a r e  to  d is c o v e r  a d u od en al u lc e r  in  a 
non -sm oker, and P r ic e  (1947) i s  o f  th e  o p in io n  th a t  
th e  ten d en cy  t o  d e v e lo p  a d u o d en a l u lc e r  i s  in c r e a s e d  
by e x c e s s iv e  sm ok in g . T yre1 1 - Gray (1 9 2 4 ) a n a ly se d  
a s e r i e s  o f men who had a d u od en a l u l c e r ,  and found  
th a t  96 per c en t were sm okers; to b a c c o  consum ption  
was c o n s id e r e d  t o  be " e x c e ss iv e "  in  29 per c e n t ,  
"heavy" in  31 per ce n t and"mild" in  40 per c e n t .
These a u th o r s  have h e lp e d  to  c r y s t a l l i s e  an  
o p in io n , lo n g  h e ld ,  th a t  th e  p a t ie n t  w ith  a p e p t ic  
u lc e r  i s  o f t e n  a h eavy  smoker ( e . g .  B o ck u s, 1 9 4 4 ) .  
H u rst and S tew art ( 1 9 2 9 ) ,  in  p a r t i c u l a r ,  h o ld  
d e c id e d  v iew s on t h i s  s u b j e c t .  A f te r  s t a t in g  th a t  
" m ost p eo p le  w ith  d u odenal u lc e r  nave smoked
e x c e s s i v e l y  fo r  many y e a r s " ,  th e y  c o n tin u e " --------------
The l i a b i l i t y  t o  d e v e lo p  a d u od en al u lc e r  i s  
in c r e a s e d  by e x c e s s iv e  sm ok in g , and when an  u lc e r  
h a s form ed i t s  ten d en cy  t o  h e a l  i s  red u ced  and i t s  
ten d e n c y  t o  cau se p a in  i s  e x a g g e r a te d . N ea r ly  
e v e r y  u lc e r  p a t ie n t  i s  aware th a t  h i s  symptoms a re
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a g g r a v a te d  by sm oking, and may red u ce  h i s  consum ption  
o f  to b a c c o  on h i s  own i n i t i a t i v e .  A r e tu r n  o f  p a in  
in  a q u ie s c e n t  u lc e r  or a r e la p s e  a f t e r  an u lc e r  has  
h e a le d  may f o l lo w  a p e r io d  o f  e x c e s s iv e  sm oking, and  
one r e a so n  why w orry a g g r a v a te s  th e  symptoms o f u lc e r  
i s  th a t  i t  i s  so o f t e n  an ex cu se  fo r  o v e r - in d u lg e n e e  
i n  tobacco"  I t  sh o u ld  a l s o  be n o te d  th a t  some p a t ie n t s  
are  s a id  t o  o b ta in  r e l i e f  from t h e ir  d y sp e p t ic  symptoms 
on a v o id in g  to b a cc o  (W agner, 1924 : B ock u s, 1944:  
S c h in d le r ,  1 9 4 7 ) .  R e c e n t ly  B atterm an and E h r e n fe ld  
(1 9 4 8 ) showed th a t  the e f f e c t i v e n e s s  o f  th e  a n ta c id  
tr ea tm en t o f  t h e ir  p e p t ic  u lc e r  p a t ie n t s  was d e c r e a se d  
by sm ok in g . I t  i s  s t i l l  unknown, h o w ev er , how th e s e  
e f f e c t s  are  m e d ia te d .
I t  may be th o u g h t from the fo r e g o in g  t h a t  a 
s tr o n g  ca se  e x i s t s  f o r  u r g in g  th e  u lc e r  p a t ie n t  t o  s to p  
sm ok in g . H ow ever, su ch  an  im p r e ss io n  w ould be 
i n c o r r e c t .  I t  i s  p o s s ib le  th a t  th e  o p in io n s  o f  some 
o f  th e  a u t h o r it i e s  q u oted  may have b een  b a se d , t o  a 
c e r t a in  e x t e n t ,  on th a t  n o t o r io u s ly  dangerous g u id e  
th e  " c l i n i c a l  im p ression "  . W hile i t  may be tr u e  t o  
sa y  th a t  th e  v iew  a d op ted  by th e  a v era g e  d o cto r  te n d s  
t o  be d ic t a t e d  r a th e r  by th e  number o f  c ig a r e t t e s  he  
smokes h im s e lf  th a n  by a p rofou nd  know ledge o f  th e  
pharm acology o f  to b a c c o , i t  m ust a l s o  be a d m itted  
t h a t  t h o s e  who do n ot a d v is e  r e s t r a i n t  in  th e  u se  o f
to b a c c o  t o  t h e ir  u lc e r  p a t ie n t s  can p o in t  t o  e v id e n c e  
w h ich  su p p o rts  t h e ir  o p in io n s . A c a r e f u l  fo llo w -u p  
o f  a group o f  p a t ie n t s  by J a m ieso n , I l l in g w o r t h  
and S c o t t  (1946) r e v e a le d  no c o r r e la t io n  betw een  
a l t e r a t i o n s  i n  to b a c c o  consum ption  and v a r ia t io n s  in  th e  
s e v e r i t y  o f u lc e r  sym ptom s. F u r th e r , T ro w e ll (1934)  
h as co n clu d ed  from  a p e r so n a l su rv ey  th a t  men w ith  
c h r o n ic  d u od en al u lc e r  do n ot sm oke, on an a v e r a g e ,  
more th a n  h e a lth y  men o f th e  same a g e ,  a lth o u g h  tw ic e  
as many in h a le ,  '^he s ig n i f i c a n c e  o f  t h i s  l a s t  
o b s e r v a t io n  i s  o b sc u r e . Most c ig a r e t t e  smokers 
w ould agree  th a t  th e  p le a s u r a b le  e f f e c t s  o f  smoking 
are  enhanced  by in h a la t io n ,  and in  th e s e  days o f  
h ig h  to b a c co  p r ic e s  th e r e  must be v ery  few  c ig a r e t t e  
sm okers who do not i n h a l e .  In fo r m a tio n  i s  la c k in g  
on w h e th e r , e x c e p t  f o l lo w in g  deep in h a la t io n ,  
to b a c c o  smoke n orm ally  r e a c h e s  th e  a rea  o f  m axim al 
a b s o r p t iv e  c a p a c ity  -  th e  te r m in a l lu n g  u n i t ;  i f  i t  
d oes so  i t  w i l l  have by th e n  b een  d i lu t e d  
f i f t e e n f o l d  by th e  a i r  in  th e  r e s p ir a t o r y  p a ssa g e s  
(F a b r ic a n t ,  1 9 4 6 ) .  The d egree  o f  im p ortan ce w hich  
sh o u ld  be a t ta c h e d  t o  T ro w e ll* s  r e s u l t s  On t h i s  p o in t  
i s  t h e r e fo r e  d i f f i c u l t  t o  a s s e s s .  S in c e  th e s e  
r e s u l t s  are b ased  on th e  s tu d y  o f  a s m a ll  s e r i e s  o f  
o n ly  5 0  c a s e s ,  h i s  o b s e r v a t io n s  on th e  s u b je c t  o f
in h a la t io n  must be reg a rd ed  w ith  some r e s e r v e .
When th e  mass o f  c o n f l i c t i n g  o p in io n s  and  
in c o n c lu s iv e  e x p e r im e n ta l work i s  r e v ie w e d , i t  i s  
c le a r  t h a t  a f i n a l  answ er t o  th e vexed  q u e s t io n  o f  
th e  im portance o f  to b a c c o  consum ption  in  th e  p e p t ic  
u lc e r  s u b je c t  i s  l i k e l y  to  be o b ta in e d  from r e s e a r c h  
d ir e c t e d  a lon g  one or b o th  o f  two m ain c h a n n e ls .
These are
1 .  P h a rm a co lo g ica l S t u d i e s .
F u rth er  e x p e r im e n ta l e v id e n c e  d e r iv e d  from a la r g e  
s e r i e s  o f  c a s e s  i s  r e q u ir e d  r e g a r d in g  th e  r e sp o n se  o f  
g a s t r i c  m o t i l i t y ,  v a s c u la r i t y  and a c id -p e p s in  
s e c r e t io n  t o  sm oking ,  b o th  in  u lc e r  and in  non­
d y s p e p t ic  s u b j e c t s .  As th e  p r e se n t  e v id e n c e  i s  
in c o n c lu s iv e ,  th e r e  i s  ev ery  in d ic a t io n  th a t  a d d i t io n a l  
r e s e a r c h  (e v e n  sh o u ld  i t  prove n e g a t iv e )  w ould be 
i n s t r u c t iv e  in  t h i s  f i e l d .  At l e a s t  p a r t o f  th e  work 
m ight be con d u cted  a lo n g  th e  l i n e s  s u g g e s te d  in  a 
r e c e n t  p u b l ic a t io n  (M e lr o se , 1 9 5 1 ) ,  in  w h ich  was 
d e s c r ib e d  th e  a c t io n  on g a s t r i c  m o t i l i t y  o f  one o f  
th e  drugs c u r r e n t ly  u se d  in  th e  trea tm en t o f  p e p t ic  
u l c e r .
2 .  S t a t i s t i c a l  S t u d ie s .
R eferen ce  h as b een  made to  th o se  s t u d ie s  
w h ich  have a lr e a d y  b een  con d u cted  (T r o w e ll ,  1934:
J a m ie so n , I l l in g w o r th  and S c o t t ,  1946) a n d , t o  th e  
a u th o r * s  k n ow led ge, th e  r e s u l t s  o f no s im i la r  
i n v e s t i g a t i o n s  have b een  r e c o r d e d  in  th e  w orld  
l i t e r a t u r e .  Even th ough  th e  few  s t a t i s t i c a l  e n q u ir ie s  
w h ich  have b een  p u b lish e d  t o  d ate te n d  t o  m in im ise  or 
n e g a te  sm oking a s  a f a c to r  in  c a u s in g  u lc e r  or in  
a g g r a v a t in g  u lc e r  sym ptom s, i t  w ould be in c o r r e c t  t o  
r e g a r d  them a s c o n c lu s iv e  . I t  may or may n o t be tr u e  
t h a t  th e  p r o p o r t io n  o f  sm okers among u lc e r  p a t ie n t s  
i s  no g r e a te r  th a n  th e  p r o p o r t io n  o f smokers among th e  
p o p u la t io n  a t  l a r g e ,  but i t  i s  s t i l l  p o s s ib le  th a t  some 
u lc e r  p a t ie n t s  a re  p a r t ic u la r ly  s u s c e p t ib le  to  th e  
e f f e c t s  o f sm ok in g . As th e r e  i s  such  a la c k  o f  
s t a t i s t i c a l  ev id e n c e  in  t h i s  f i e l d ,  i t  was d e c id e d  t o  
carry  out a p e r s o n a l en q u iry  in to  th e  smoking h a b it s  
o f  u lc e r  and n o n -d y sp e p tic  s u b je c t s  in  t h i s  a r e a ,  and 
th e  rem ainder o f  t h i s  s e c t io n  i s  d e v o te d  to  th e  
r e c o r d in g  o f th e  r e s u l t s  o f  such an  i n v e s t i g a t i o n .
An a n c i l l a r y  l i n e  o f  en q u iry  would be 
t h e r a p e u t i c . The e f f e c t s  o f  s to p p in g  smoking on 
u lc e r  symptoms would c o n s t i t u t e  a " r e v e r se d  
t h e r a p e u t ic  t r ia l"  . One o b serv er  ( D o l l ,  1952) h as  
a lr e a d y  c o n s id e r e d  ca r r y in g  out such  a t r i a l  on a 
group o f  u lc e r  p a t i e n t s .  I t  i s  d o u b tfu l w hether such  
a t r i a l  w ould y i e l d  d e c i s iv e  r e s u l t s .  The f a c t o r s
w h ich  a g g r a v a te  or a m e lio r a te  u lc e r  symptoms are  
num erous, and i t  i s  p o s s ib le  t h a t  a l l  o f  them a re  
n o t y e t  known. Any c o n c lu s io n s  drawn from  such  a 
s tu d y  w ould  r e q u ir e  t o  be a c c e p te d  w ith  c o n s id e r a b le  
c a u t io n .
M a te r ia l  and M eth od s.
In  t h i s  s e c t i o n  a s t a t i s t i c a l  en q u iry  has  
b een  made in t o  th e  smoking h a b it s  of two groups o f  
men -  161 m ale s u b j e c t s  s u f f e r in g  from a proved  
d u od en a l u l c e r ,  and 271  n o n -d y s p e p tic  m ale c o n t r o l s .
The 161 u lc e r  p a t ie n t s  are a p o r t io n  o f th e  group o f  
200 c a s e s  d e s c r ib e d  and a n a ly se d  in  C hapter Two. The 
c r i t e r i a  fo r  p ro o f o f th e  p re sen c e  o f  a du od en al 
u lc e r  have b een  s e t  out t h e r e .  In  each  ca se  a r e c o r d  
was made o f  th e  d a i ly  q u a n t ity  o f to b a c c o  smoked a t  
th e  tim e o f  o n se t  o f  sym ptom s, th e  amount b e in g  
e x p r e s se d  in  th e  form o f  numbers o f c i g a r e t t e s  ( th e  
u s u a l  c o n v e r s io n  fa c to r  from p ip e  to b a c co  t o  c i g a r e t t e s  
was e m p lo y e d ). The c o n tr o l  group was a m ixed sam ple  
o f  th e  l o c a l  m ale p o p u la t io n .  One hundred were non­
d y s p e p t ic  m ale h o s p i t a l  p a t i e n t s ,  whose p r e se n t  d a i ly  
to b a c c o  consum ption  was n o ted  by m e. However , a 
d i f f i c u l t y  a ro se  in  r e s p e c t  o f  th e  c o n tr o l  s u b j e c t s ;  
th e  su p p ly  o f  h o s p i t a l  p a t ie n t s  a v a i la b le  fo r  in te r v ie w  
was s t r i c t l y  l i m i t e d .  A ls o ,  i t  was d e s ir a b le  th a t  th e
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C la s s if ic a t io n  o f  d i s e a s e  c o n d it io n s  by sy stem  from w h ich  271  c o n tr o l  
i subjects were s u f f e r i n g .
System N o . o f  S u b je c ts
M u s c u lo s k e le ta l 40
R e s p ir a to r y  . 60
C a rd io v a scu la r 46
B lo o d , A l l e r g i c ,  E n d ocrin e 15
A lim en tary  (e x c lu d in g  p e p t ic  u ld e r ) 13
U r o g e n ita l 6
C en tra l N erv o u s , E y e s , E .N .T . 22
Trauma and S e p s is 33
N e o p la s ia 4
F u n c t io n a l 11
M is c e l la n e o u s , in c lu d in g  S k in  D ise a se 21
TOTAL 271
m ale c o n t r o l  s u b j e c t s  sh o u ld  e i t h e r  be h e a lth y  
p erso n s  o r ,  i f  n o t ,  sh o u ld  r e p r e s e n t  as broad a 
sam ple o f  th e  l o c a l  m ale p o p u la t io n  as p o s s i b l e .  
I n te r v ie w in g  la r g e  numbers o f h e a lth y  men about t h e ir  
sm oking h a b i t s  was n ot found  t o  be a p r a c t ic a b le  
p r o c e d u r e , but an a c c e p ta b le  a l t e r n a t iv e  group  
c o n s is te d , o f  l o c a l  men who w ere a t te n d in g  th e  su r g e ry  
o f  a l o c a l  g e n e r a l  p r a c t i t io n e r  fo r  th e  trea tm en t o f  
a ilm e n ts  w hich  were u s u a l ly  o f  a m inor n a tu r e .  I  am 
t h e r e fo r e  in d e b te d  t o  D r. A.W. P a te r s o n , an  Ayr 
p r a c t i t i o n e r ,  fo r  su p p ly in g  me w ith  d a ta  on th e  d a i ly  
to b a c c o  consum ption  o f  th e  rem ainder o f  th e  271  c o n tr o l  
s u b j e c t s .  In  T ab le 15 are d is p la y e d  b r i e f l y  th e  
m ain d is e a s e  c o n d it io n s  by sy stem  from  w h ich  a l l  th e  
c o n t r o l  s u b je c t s  if e r e  s u f f e r i n g .  (Table  15 n ear  here).
The m e r i t s ,  d em er its  and l im i t a t io n s  o f  th e  
m ethod may now be a s s e s s e d .  I t  sh o u ld  f i r s t  be n o te d  
th a t  th e  d a i ly  number o f c ig a r e t t e s  smoked by tn e  u lc e r  
p a t ie n t s  was th a t  b e in g  consumed a t  th e  a c t u a l  tim e o f  
f i r s t  o n se t  o f sym ptom s. The d i s t i n c t i o n  betw een  
p r e se n t  and p a st  consum ption  i s  im p o r ta n t , as some 
u lc e r  v ic t im s  come to  l im i t  t h e i r  to b a c c o  consum ption  
e i t h e r  v o lu n t a r i ly  or on m e d ic a l a d v ic e  • From a stu d y  
o f  p r ev io u s  l i t e r a t u r e  i t  ap p ears l i k e l y  th a t  .some 
a u th o r s  have n ot made a llo w a n ce  fo r  t h i s  f a c t ,  h o w ev er ,
a d i f f i c u l t y  i s  e v id e n t  when th e  r e s u l t s  a re  
ex a m in ed , f o r  one i s  th e n  com paring what th e  
to b a c c o  consum ption  was in  th e  two groups a t  two 
q u it e  s e p a r a te  p o in ts  in  t im e .  The e r r o r ,  i f  a n y , 
i s  in h e r e n t  in  th e  m ethod and cannot be overcome 
when in v e s t ig a t in g  such  a d is e a s e  a s  p e p t ic  u l c e r ,  w h ich  
runs a lon g  c o u r s e ,  u s u a l ly  o f  y e a r s .  N e v e r t h e le s s ,  
th e  v a l i d i t y  o f  th e  r e s u l t s  o b ta in e d  i s  n ot a f f e c t e d  
u n le s s  i t  can be shown th a t  th e  sm oking h a b it s  o f  
th e  community changed d u rin g  th e  mean tim e in t e r v a l  
b etw een  th e  two s e t s  o f o b s e r v a t io n s .  Such a change 
i s  n o t th ough t to  have o ccu rred  d u rin g  th e  p e r io d  
under r e v ie w . I t  w i l l  be n o ted  from T able 5 th a t
a lm o st 70 per cen t o f  th e  u lc e r  p a t ie n t s  had a
h i s t o r y  o f symptoms n ot e x c e e d in g  10 y e a r s  in  
d u r a t io n .  D aring t h i s  p e r io d  no f a l l  in  rev en u e  from  
to b a c c o  t a x a t io n  has b een  r e p o r te d  by th e  C h a n ce llo r  
o f  th e  E x ch eq u er . In d e e d , in  th e  y e a r s  o f  th e  
Second ?/orld  War, n a t io n a l  to b a cco  consum ption  
r ea ch ed  a new p ea k .
A fu r th e r  item  o f n o te  i s  th a t  th e  c o n tr o l
group was not composed o f h e a lth y  p e r s o n s , but
c o n s is t e d  o f  men under m e d ic a l c a r e .  The p o s s i b i l i t y  
e x i s t s  t h a t ,  due to  th e  n a tu re  o f  t h e ir  i l l n e s s  
( e . g .  r e s p ir a t o r y  d i s e a s e ) ,  th e y  had v o lu n t a r i ly  
r ed u ced  t h e ir  to b a cco  consum ption  below  i t s  norm al
l e v e l .  The o b s t a c le  was overcome by r e c o r d in g  th e  
custom ary con su m p tion , w hich  was not n e c e s s a r i ly  
i d e n t i c a l  w ith  th a t  o b ta in in g  a t  th e  tim e o f  
in t e r v ie w .
As w i l l  be n o te d  from su b seq u en t T a b le s ,  th e  
age g ro u p in g s o f th e  men in  th e  two s e r i e s  o f c a s e s  
w ere s u b s t a n t i a l l y  th e  sam e. There was a s l i g h t  
preponderance o f men i n  th e  h ig h e r  age groups in  th e  
c o n t r o l  s e r i e s  a s compared w ith  th e  u lc e r  s e r i e s .  
H ow ever, a s  p e p t ic  u lc e r  i s  a d is e a s e  c o n d it io n  
a f f e c t i n g  young and m id d le -a g e d  r a th e r  th a n  e l d e r l y  
m en, t h i s  was o n ly  t o  be e x p e c t e d .
A fte r  th e  c o n t r o l  data  had b een  c o l l e c t e d ,  i t  
was found p o s s ib le  t o  con firm  from an in d ep en d en t  
so u rce  th a t  i t  p ro v id ed  r e l i a b l e  in fo r m a tio n  on th e  
sm oking h a b it s  o f  S c o t t i s h  m en. R e c e n t ly  th e  C en tra l  
O ff ic e  o f In fo rm a tio n  i n s t i t u t e d  a S o c ia l  S u rvey in  
S c o t la n d  and W a les, in  th e  co u rse  o f  w h ich  e n q u ir ie s  
were made in t o  to b a c c o  consum ption  among men in  b oth  
c o u n t r ie s .  The r e s u l t s  have k in d ly  b een  made 
a v a i la b le  t o  m e, and a re  sum m arised w ith  p e r m iss io n  
in  T able 1 6 , w h ich  shows th e  d i s t r i b u t i o n  o f  men in  
S c o tla n d  and W ales by age groups a c c o r d in g  t o  th e  
amount sm oked. I t  was not fou nd  p o s s ib le  a f t e r  th e  
in v e s t i g a t i o n  was com plete t o  se p a r a te  th e  S c o t t i s h  
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sam ple fo r  S c o tla n d  a cc o u n ts  fo r  tw o -th ir d s  o f  th e  
t o t a l  ntimber ( 2 0 2 ) ,  and th a t  th e  a v era g e  amount 
smoked was th e  same i n  b o th  c o u n tr ie s *  I f  T able  
16 and 18 are compared i t  w i l l  be o b serv ed  th a t  th e  
sm oking h a b it s  o f  th e  two groups o f  men were a lm o st  
i d e n t i c a l .  I t  i s  c la im e d , t h e r e f o r e ,  t h a t  th e  
to b a c c o  consum ption  by age group as e x p r e s se d  i n  th e  
c o n t r o l  s e r i e s  i s  a t r u ly  r e p r e s e n t a t iv e  sam ple o f
th e  smoking h a b it s  o f  l o c a l  m en. ( T a b le s  1 5 ,1 7  a act 13
n e a r  h e r e ) .
R e s u l t s .
The r e s u l t s  o f  th e  su rv ey  are shown in  
T a b les  17 and 1 8 . In  T able 17 i s  in d ic a t e d  th e  amount 
in  c i g a r e t t e s  smoked per day a t  the o n se t  o f  symptoms 
i n  161 m ale proved d u odenal u lc e r  s u b j e c t s  by s e p a r a te  
age g r o u p s . A s im ila r  p roced u re h as b een  a p p lie d  in  
T able 18 to  th e  p r e se n t  to b a c c o  consum ption  o f  thQ 
271  m ale c o n t r o l  s u b j e c t s .
These r e s u l t s  were su b m itte d  t o  D r. D o l l  o f  
th e  M ed ica l R esea rch  C o u n c il’ s S t a t i s t i c a l  R esea rch  
U n it ,  t o  whan I am in d e b te d , fo r  an in d ep en d en t  
o p in io n , and he con firm s t h a t  th e r e  i s  an a r i t h m e t ic a l ly  
s i g n i f i c a n t  d i f f e r e n c e  betw een  th e  two s e r i e s .  There 
are  l e s s  non-sm okers among th e  d u odenal u lc e r  p a t i e n t s ,  
and t h i s  d e f ic ie n c y  i s  s t a t i s t i c a l l y  s ig n i f i c a n t
( 0*001  < P < 0 * 0 1 ) .  Of th o s e  who d id  sm oke, 
h o w ev er , th e  u lc e r  p a t ie n t s  were not found t o  have  
smoked more h e a v i ly  in  any age group th a n  th e  
co rresp o n d in g  c o n tr o l  s u b j e c t s .
D is c u s s io n .
In  view  o f the above f in d in g s ,  i t  can no 
lo n g e r  be c o n f id e n t ly  m a in ta in ed  th a t  oversm oking  
p la y s  an im p ortan t r o le  in  u lc e r  g e n e s i s ,  fa r  i t  has  
not b een  p o s s ib le  t o  show th a t  d u odenal u lc e r  s u b j e c t s  
were u n d u ly  h eavy  smokers a t  th e  o n se t  o f  t h e ir  
d i s e a s e .  The f a c t  th a t  i t  has b een  d em on stra ted  
th a t  th e r e  are more smokers among men w ith  du od en al 
u lc e r s  th a n  among o th er  men does not v/eaken th e  
v a l i d i t y  o f  th e  argument a g a in s t  smoking a s an 
e x c i t i n g  cause o f  u l c e r s .  As i s  w e l l  known, 
d u od en al u lc e r  m ost f r e q u e n t ly  occu rs  in  men o f  the  
ten se*  e n e r g e t ic  and a m b itio u s  t y p e ,  and i t  w ould be 
but n a tu r a l fo r  t h i s  k ind o f man to  a v a i l  h im s e lf  o f  
th a t  m en ta l r e la x a t io n  t o  be o b ta in e d , a s  many 
b e l i e v e ,  from smoking to b a c c o . In  s h o r t ,  i t  may 
be s a id  th a t  th e  d u odenal u lc e r  s u b je c t  i s .  more o f t e n  
a smoker th an  h i s  f e l lo w  b eca u se  o f h i s  p a r t ic u la r  
ty p e  o f  p e r s o n a l i t y .  On an a v e r a g e , he does not smoke 
more h e a v i ly  th an  o th er  men, and th e  f a c t  t h a t  he i s  
a smoker p la y s  no p a rt w hich  can be a s c e r ta in e d  in
d e c id in g  w hether or not he w i l l  d e v e lo p  an u lc e r  
The r e s u l t s  o f  th e  p r e se n t  in v e s t i g a t i o n  are  
t h e r e fo r e  in  a cc o r d  w ith  th o se  o f  T ro w e ll (1954)  
t o  whose f in d in g s  r e f e r e n c e  a t  some le n g th  has  
a lr e a d y  b een  made .
CHAPTER FIVE.
CONCLUSION.
When c o n s id e r in g  such  a d is e a s e  a s p e p t ic  
u l c e r ,  about w hich  so  l i t t l e  i s  known w ith  c e r t a in t y  
and so  much i s  s p e c u la t io n ,  i t  i s  e s s e n t i a l  t o  tak e a 
broad v ie w . In  t h i s  work i t  has b een  th e  aim t o  
exam ine and in v e s t ig a t e  in  tu r n  c e r t a in  o f  th o s e  
f a c t o r s  w hich  are  known or su s p e c te d  to  p r e d isp o se  
t o  th e  d i s e a s e .  The r e s u l t s  o b ta in ed  from s o  d o in g ,  
and th e  r e le v a n t  c o n c lu s io n s ,  may now be re v iew ed  
b r i e f l y .  The l i t e r a t u r e  p e r ta in in g  to  ea ch  a sp e c t  
h a s b een  sum m arised . In  Chapter Two p e p t ic  u lc e r  a s  
I t  a f f e c t s  200 A y rsh ire  p a t ie n t s  h as b een  a n a ly se d  
i n  r e s p e c t  o f  a g e ,  s e x ,  s o c i a l  c l a s s ,  s i t e  in c id e n c e ,  
th e  in c id e n c e  and s e v e r i t y  o f  c o m p lic a t io n s  and t h e  
r e s u l t s  o f  o p e r a t iv e  t r e a tm e n t .  P a r t ic u la r  a t t e n t io n  
h a s b een  drawn t o  a l t e r a t i o n  in  s i t e  and g e n e r a l  
in c id e n c e  w ith  v a r y in g  g e o g r a p h ic a l l o c a t io n .  The 
f in d in g s  in  t h i s  p a rt o f  th e  work d i f f e r  in  few  
r e s p e c t s  from  th o se  r eco rd ed  by p r e v io u s  o b s e r v e r s .
I t  was not e x p e c te d  th a t  th e y  would do s o .  Chapter 
Two c o n s i s t s ,  e s s e n t i a l l y ,  o f  an a sse ssm e n t o f  m a te r ia l  
as a p r e lim in a r y  t o  g o in g  on t o  a s tu d y  o f  p o s s ib le  
p r e d is p o s in g  f a c t o r s .  The in f lu e n c e  o f  h e r e d it y  h a s  
b een  in v e s t ig a t e d  in  Chapter T h ree , where i t  I s
shown th a t  th e r e  i s  a d i s t i n c t  h e r e d ita r y  b a s is  t o  
th e  d i s e a s e ;  among th e  s i b l i n g s  o f  u lc e r  s u b j e c t s ,  
p e p t ic  u l c e r s  were found  tw ic e  a s o f te n  as m ight have  
b een  e x p e c t e d .  In  C hapter Four th e  Im portance o f  
o c c u p a t io n  and o th er  f a c t o r s  have b een  in v e s t i g a t e d .
For one S c o t t i s h  o c c u p a t io n , th a t  o f  s e in e - n e t  f i s h i n g ,  
th e  a c t u a l  in c id e n c e  o f  u lc e r s  has b een  shown t o  be a t  
l e a s t  doub le th e  e x p e c te d  in c id e n c e .  Tobacco and 
a lc o h o l  consum ption  in  u lc e r  s u b j e c t s  have a l s o  been  
i n v e s t i g a t e d ,  w ith  r e s u l t s  w hich do not su p p ort some 
e x i s t i n g  v iew s on t h e i r  r o le  in  th e  c a u s a t io n  o f  th e  
d i s e a s e .  Oversmoking and e x c e s s iv e  d r in k in g  were 
found  t o  p la y  no s i g n i f i c a n t  p art in  u lc e r  g e n e s i s ,  not 
o n ly  among th e m ain group o f  u lc e r  s u b j e c t s ,  but a l s o  
among th e  members o f  th e  f i s h in g  com m unity. The 
s ig n i f i c a n c e  o f  a l l  t h e s e  f in d in g s  has b een  d is c u s s e d  
a t  l e n g t h .
As s e v e r a l  a u th o rs  have been  a t p a in s  t o  in d ic a te  
r e c e n t ly  ( e . g .  H u tc h iso n , 1 9 5 2 ) ,  th e  a e t io lo g y  o f  p e p t ic  
u lc e r  s t i l l  rem ains unknown. S p e c u la t io n  and prophecy on 
t h i s  s u b je c t  h as many dangerous p i t f a l l s .  I t  i s  p o s s i b l e ,  
h o w ev er , t o  in d ic a t e  one f a c e t  o f  th e  problem  o f  u lc e r  
g e n e s is  w hich  h a s ,  h i t h e r t o ,  been  much n e g le c t e d .  T h is  
i s  th e  c o n n e c t io n  betw een  c e r e b r a l  and g a s t r i c  d y s f u n c t io n .  
I t  h as lo n g  been  h e ld  th a t  a c id -p e p s in  h y p e r s e c r e t io n  and
and g a s t r i c  h y p e r m o t i l i t y  r e s u l t  from v a g a l o v e r a c t io t i  
w h ich  i f  s u f f i c i e n t l y  in te n s e  and p r o lo n g e d , may 
c o n c e iv a b ly  overcome m u cosa l r e s i s t a n c e  and cause th e  
fo r m a tio n  o f  a c h r o n ic  p e p t ic  u l c e r .  Hence th e  o p e r a t io n  
o f  vagotom y h as had i t s  a d v o c a te s  in  th e  s u r g ic a l  
tr ea tm en t o f p e p t ic  u l c e r ,  e s p e c i a l l y  o f  th e  sto m a l 
v a r i e t y .  No s u c c e s s  h as been  o b ta in e d  i n  a ttem p tin g  t o  
d em o n stra te  v a g a l o v e r s t im u la t io n  in  u lc e r  s u b j e c t s ,  and 
due t o  fo rm id a b le  e x p e r im e n ta l d i f f i c u l t i e s  i t  h as not 
b een  p o s s ib le  to  show t h a t  such  p ro lo n g ed  o v e r a c t io n  
c a u se s  p e p t ic  u lc e r s  in  h e a lth y  p e r s o n s . The th e o r y  
o f  v a g a l o v e r a c t io n  p resu p p o ses  th a t  abnorm al or 
e x c e s s iv e  s t i m u l i ,  a r i s in g  in  th e  c e r e b r a l  c o r te x  o f  th e  
f r o n t a l  l o b e s ,  are r e la y e d  v ia  th e  hypothalam us t o  th e  
v a g a l  n u c l e i ,  whence th e y  e x e r t  t h e ir  e f f e c t  on th e  
s u s c e p t ib le  en d -o rg a n  -  in  t h i s  c a s e ,  th e  stom ach and 
duodenum. I t  i s  o f  i n t e r e s t  t o  s p e c u la te  w h e th e r , in  
th e  p a t ie n t  w ith  th e  " u lc e r - ty p e  p e r s o n a l i t y " ,  p ro lo n g ed  
p sy c h o g e n ic  s t im u l i  w ith  v a g a l o v e r a c t io n  have n ot b een  
r e s p o n s ib le  fo r  th e  developm ent o f th e  d i s e a s e .  There 
i s  h ere  a f i e l d  f o r  fu r th e r  s tu d y  a t  once i n v i t i n g  and 
u n e x p lo r e d . C l i n i c a l  e x p e r ie n c e  a lr e a d y  p r o v id e s  c le a r  
e v id e n c e  o f  th e  d ram atic  a s s o c ia t io n  o f  a c u te  em o tio n a l  
d is tu r b a n c e  w ith  the o n se t  o f  symptoms or r e la p s e  in  
p e p t ic  u lc e r  s u b j e c t s .  For ex a m p le , a c u te  a n x ie ty  h as
b een  n o te d  t o  p reced e th e  c o m p lic a t io n s  o f  haem orrhage 
or p e r f o r a t io n  (D a v ies  and W ilso n , 1 9 3 7 ) .  I t  must be 
a d m it te d , h o w ev er , th a t  i t  i s  th e  e x c e p t io n  r a th e r  th a n  
th e  r u le  t o  be a b le  t o  r e l a t e  e m o tio n a l c a ta s tr o p h e  t o  
th e  o n se t  of th e  d i s e a s e •
A lth ough  th e  r e l a t i o n  b etw een  p s y c h o lo g ic a l  
d is tu r b a n c e  and p e p t ic  u lc e r a t io n  rem ains o b sc u r e , t h a t  
b etw een  o r g a n ic  c e r e b r a l  l e s io n s  and th e  d ig e s t iv e  t r a c t  
i s  w e l l  e s t a b l i s h e d .  E x p e r im e n ta lly , W atts and F u lto n  
(1934) and Davey (1949) have shown t h a t ,  i n  m onkeys, 
a r e a s  o f  th e  f r o n t a l  lo b e  c o r te x  e x i s t  th e  s t im u la t io n  
or a b la t io n  o f  w hich  le a d  t o  changes in  th e  m o t i l i t y  
and s e c r e t io n s  o f  th e  stom ach and i n t e s t i n a l  t r a c t .  
Brown-Sequard (1 8 7 6 ) r e p o r te d  a p e r fo r a te d  g a s t r i c  u lc e r  
i n  a dog whose f r o n t a l  lo b e s  he had c a u t e r i s e d ,  and 
M e ttle r  e t  a l .  (1936) f r e q u e n t ly  found g a s t r o -  i n t e s t i n a l  
u lc e r a t io n  in  d e c o r t ic a te d  a n im a ls .  In  man, d ig e s t iv e  
d is tu r b a n c e s  a re  known t o  occur o c c a s io n a l ly  a f t e r  
p r e f r o n ta l  leu co to m y . C ushing (1 9 3 2 ) r e c o r d s  a ca se  
in  w h ic h , a t  post-m ortem  e x a m in a t io n , m u lt ip le  s u p e r f i c i a l  
b le e d in g  stom ach u lc e r s  were fo u n d ; in  the b r a in  th e  
rem ainder o f  a m eningiom a, p r e v io u s ly  rem oved , was 
s i t u a t e d  in  th e  o l f a c t o r y  g r o o v e , to g e th e r  w ith  a la r g e  
a rea  o f  s o f t e n in g  In th e  f r o n t a l  lo b e  cau sed  by l i g a t i o n  
o f  th e  a n t e r io r  com m unicating c e r e b r a l  a r t e r y .  A s im ila r
case  i s  r ep o r ted  by B od ech te l (1 9 3 5 ) ,  and A rte ta  (1951) 
has r e c e n t l y  p la ced  on record  two c a se s  i n  which f a t a l  
n e o p la s t i c  f r o n t a l  lobe l e s io n s  were a s s o c ia t e d  w ith  
acute  m u lt ip le  u l c e r a t io n  o f  the stomach and duodenum.
At p r e s e n t  th r e e  a n a to m ic a l pathw ays a re  a c c e p te d  a s  
c o n n e c t in g  th e  f r o n t a l  a r e a  t o  th e  prim ary s u b c o r t ic a l  
c e n t r e s -  one t o  th e  a n te r io r  th a la m ic  n u c le u s ,  a n oth er  
t o  th e  dor so-m e d i a l  n u c le u s  o f  th e  th a la m u s, and a t h ir d  
t o  th e  hypothalam us (Ward and M c c u llo c h , 1 9 4 7 ) .  Other 
h y p o th a la m ic  r e g u la t in g  m echanism s p rob ab ly  e x i s t ,  and 
u n t i l  th e  a n a to m ic a l and p h y s io lo g ic a l  problem s in v o lv e d  
a re  more c l e a r ly  e lu c id a t e d .  I t  i s  l i k e l y  th a t  th e  
r e l a t i o n  b etw een  th e  n ature and mode o f  tr a n s m is s io n  o f  
n ervou s s t im u l i  t o  th e  stom ach on th e  one hand and  
g a s tr o -d u o d e n a l l e s io n s  on th e  o th er  w i l l  c o n tin u e  t o  be 
i l l - u n d e r  s t  o o d .
As O g ilv ie  (1952) p o in t s  ou t in  h i s  own tr e n c h a n t  
f a s h io n  , “a l l  th e  b e s t  p eo p le  have p e p t ic  u l c e r s .  One 
i n  e v e r y  t e n  a d u lt s  in  % *Itain  i s  s o  a f f l i c t e d .  T hese  
s u f f e r e r s  a r e ,  on the w hole th e  a b l e s t ,  th e  m ost h ard ­
w o rk in g , and th e  m ost c o n s c ie n t io u s  members o f  th e  
com m unity. T h eir  l i v e s  a re  made m ise r a b le  and t h e ir  
w ork in g  e f f i c i e n c y  i s  d im in ish e d  by p a in  and in d ig e s t io n ” . 
P e p t ic  u lc e r  i s  a l s o  one o f th e  tw e lv e  d i s e a s e s  m ost 
c o s t l y  t o  th e  com m unity. I t  I s  m a n if e s t ly  u n s a t i s f a c t o r y  
t h a t  so  many o f  th e  m ost v a lu a b le  members o f  our
p o p u la t io n  sh o u ld  co n tin u e  t o  s u f f e r  from  a p r o tr a c te d  
and som etim es d is a b l in g  d is o r d e r .  The p le a  fo r  further 
r e s e a r c h  in t o  th e  u n so lv e d  problem s o f  p e p t ic  u lc e r  
c a u s a t io n  h a s  a lr e a d y  b een  m ade, and w i l l  n o t  be  
r e i t e r a t e d .  Few members of the medical profession seem 
t o  f in d  a t t r a c t i o n  in the unanswered questions of ulcer 
a e t i o l o g y ,  and this may be due to the fact that, in the 
p a s t ,  u lc e r  r e s e a r c h  has so often yielded disappointing 
r e s u l t s .  Some p ro m isin g  lines o f  enquiry which might be 
p u rsu ed  have b een  indicated In th e  present w ork , of w hich  
th e  p h y s lo -p a th o lo g y  of th e  h ra ln -eto m a ch  relationship 
m ight w e l l  prove t o  be the most fruitful. lot every 
a s p e c t  o f  th e  problem, is of equal Importance, but ea ch  
h a s  its p l a c e .  From the therapeutic aspect i t  might be 
th o u g h t ,  for example, that l i t t l e  would toe gained from 
knowing that peptic ulcer h a s  a h e r e d it a r y  basis.
H ow ever, if  th e  near-re la f It© b  o f  peptic ulcer subjects 
w ere aware that they had a certain p r e d i s p o s i t io n  to the 
d i s e a s e ,  th e y  would be inclined t o  seek m e d ic a l a d v ic e  
e a r ly  sh o u ld  any dyspepsia supervene * mmdk n e e d le s s  
s u f f e r in g  m igh t thus toe prevented. S i m i l a r l y ,  when the 
o c c u p a t io n a l incidence of the disease h a s  b een  fully 
w orked out, I t  w i l l  toe possible to k eep  p e p t ic  ulcer 
i n  m ind a s  a  cause o f  any obscure dyspepsias o c c u r r in g
i n  c e r t a in  o c c u p a t io n s •
The e m in e n tly  s a t i s f a c t o r y  r e s u l t s  c u r r e n t ly  
o b ta in e d  from  th e  o p e r a t io n  o f  p a r t ia l  g a stre c to m y  in  th e  
tr e a tm e n t o f p e p t ic  u lc e r  n a t u r a l ly  do not en cou rage  
r e s e a r c h  in t o  th e  cause o f th e  d i s e a s e .  Such r e s u l t s ,  
h o w ev er , sh o u ld  be in t e r p r e t e d ,  not as an in d ic a t io n  fo r  
co m p la cen cy , but as a c h a l le n g e .  When i t  i s  n e c e s sa r y  to  
ca rry  out s u r g ic a l  a b la t io n  o f  p a rt of th e  a lim e n ta r y  
c a n a l in  order t o  o b ta in  a c u r e , such  a  proced u re sh ou ld  
be a c c e p te d  as a c o n fe s s io n  o f  f a i l u r e  -  f a i l u r e  t o  f in d  
th e  c a u s e , f a i l u r e  t o  p r e v e n t , and f a i l u r e  t o  o b v ia te  th e  
e s ta b lis h m e n t  o f  c h r o n ic a l ly -  d is a b l in g  sym ptom s.
I t  i s  a m a tter  fo r  r e g r e t  th a t  so  few  c e n tr e s  
e x i s t  in  S c o tla n d  where p e p t ic  u lc e r  r e s e a r c h  can be 
co n d u c te d . W ith th e  e x c e p t io n  o f one U n it  in  E d in b u rgh , 
th e r e  a r e ,  t o  th e  a u th o r ! s k n ow led ge, no wards i n  any  
S c o t t i s h  h o s p i t a l  d ev o ted  e x c lu s iv e ly  t o  th e  in v e s t ig a t io n  
and trea tm en t o f  a lim e n ta r y  d is o r d e r s .  T h is  c o n s t i t u t e s  
a grave d isa d v a n ta g e  t o  th e  surgeon a s w e l l  a s  t o  th e  
p h y s ic ia n  f o r ,  as O g ilv ie  (1952) rem ark s, i f  g a s t r i c  
su rg eo n s were a ffo r d e d  th e  same p r i v i l e g e s  a s  a re  demanded 
a s  a r ig h t  by t h e ir  prim a-donna c o l l e a g u e s ,  th e  m o r ta l i t y  
r a t e  from  p a r t ia l  g a strec to m y  would p rob ab ly  be n i l .  When 
r e a s o n a b le  f a c i l i t i e s  e x i s t  i t  w i l l  be p o s s ib le  to  b e g in
t o  t r y  t o  e lu c id a t e  many o f th e  u n so lv e d  hut v i t a l  
problem s o f  a d is e a s e  th e  e x te n t  and im portance o f  
w h ich  i s  g r a d u a lly  g a in in g  f u l l e r  r e c o g n i t io n .
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ADDENDUM 1 .
T h e o r ie s  o f  U lcer  G e n e s is .
I n t r a g a s t r i c  or In tr a d u o d e n a l.
A . M ucosal D is tu rb a n ces
(1 )  E x c e s s iv e  s e c r e t io n  o f  a c id -p e p s in  and a 
d e f ic ie n c y  o f  normal n e u t r a l i s in g  s e c r e t io n s
(2)  M ech an ica l fa c t o r s  -  (a )  Rough food
(b) I n te r n a l  and e x te r n a l  
p ressu res  o f organs and 
c lo th in g
(c)  P e r s i s t a l i s
(d ) Spasm
(3 )  I r r i t a n t s  in  fo o d s  and d r in k s
(4 ) G a s t r i t i s  and d u o d e n it is
(5)  In ad eq u ate  p r o d u c tio n  o f mucus
(6 )  N a tu ra l d i f f e r e n c e s  in  m u cosa l s u s c e p t i b i l i t y  
t o  a c id -p e p s in
B . V ascu lar  D is tu r b a n c e s .
(1 ) A natom ic v a sc u la r  d e f e c t s
(a ) R e la t iv e ly  poor blood supply  t o  u lc e r  
s u s c e p t ib le  s i t e s
(b ) Tugging on b lo o d  v e s s e l s
(c )  Abnormal c a p i l l a r i e s
(d) I n f a r c t io n
(e )  A r t e r io s c l e r o s i s
(2 )  P h y s io lo g ic a l  d is tu r b a n c e s
(a ) Vasomotor spasm due to  n erv o u s or t o x ic  
s u b s ta n c e s .
E x t r a g a s t r ic  and E xtrad u od en al .
A . C o n s t i t u t io n a l  P r e d is p o s i t io n
(1 )  Tendency t o  e x c e s s iv e  s e c r e t io n
(2 )  Tendency t o  spasm o f m u scu la tu re
(3) Tendency t o  vasom otor spasm
(4) Tendency fo r  stom ach and duodenum t o  he 
a f f e c t e d  d e l e t e r io u s ly  by em otogen ic  s t im u l i
B . P sy ch o g en ic
(1 )  C er ta in  em otogen ic  s t im u l i  ca u s in g  e x c e s s iv e  
s e c r e t i o n ,  e x c e s s iv e  m otor a c t i v i t y  or 
v a sc u la r  spasm
(2 ) V agoton ic  or v e g e t a t iv e  nervous im balance
C. I n f e c t io u s  or T o x ic
(1 ) O ral S e p s is
(2 ) F o c i o f i n f e c t i o n
(3 ) S p e c i f i c  s t r e p t o c o c c i
(4 )  B a c t e r ia l  t o x in s
(5 )  Tobacco
(6 ) Sk in  burns
(7 )  %mph f o l l i c u l i t i s
D# Allergic
3 .
E . N u t r i t io n a l  D e f ic ie n c y .
(1 ) P r o te in
(2 )  V itam in
(3 )  Am ino-acid.
(4 ) M in era l
P . E n d ocrin e G la n d s .
(1 )  P i t u i t a r y  se x  g la n d s
(2 )  G a s t r o - in t e s t in a l  -  e n te r o g a s tr o n e  and 
u ro g a str o n e
G. N eu ro tro p h ic
(1 ) A nalogous t o  th e  b u c c a l aphthous u l c e r ,  or 
canker s o r e ,  w hich  may be v a s o n e u r o t ic ,  
i n f e c t i o u s  or a l l e r g i c  in  o r ig in .
H . C h r o n ic ity  F a c to r s
(1 ) M ech an ica l
(2 )  C hem ical
(3 )  M ucosal s u s c e p t i b i l i t y
(4 ) N u t r i t io n a l  or r e p a r a t iv e .
In v e rj











iC I a s s f o rbortin
Strathavent e w a r t o i
1 0 8 0
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ADDENDUM 2 . 
AYRSHIRE






O ccupa t ion  . , . 0 0  
C l i n i c a l  D ia g n o s i s  
C l i n i c a l  D e t a i l s
C o n f i rm a t io n  . . . .  
I f  O p e ra t io n ?  . . . .
Age a t  symptom o n s e t
S o c i a l  Grade 
M a r i t a l  S t a t e
DATE
I . P /  0 .P 
D.u/ G.U 
SEX
. . . .  Ba.Meal  
. . . .  N a tu r e  ,
■Gastroscopy . . .  
R e s u l t  . . . . . . . .
. m/ s/ w.
.O pera t ion  
.Sequelae  . .. . . .
HEREDITY
4j P%2
1 P . lj t . i
i
1 p. 2i p. 3
T w i n n i n g
ENVIRONMENT
P a t i e n t  -  a t  t ime o f  o n s e t  . . . . . . . . . . . .
Meals  . . . . . . . . .  R egu la r?
Type . . . . .
A lcoho l  . . .  
Tobacco . . .
Domestic  C o n d i t i o n s    ..........
. Nervous F a c t o r s  . . . . . . . . . . . . .
r A f f e c t e d  R e l a t i v e s .




P r e s e n t  C l i n i c a l  S t a t e  
U lc e r  C o n f i rm a t io n  ( i f  any)
I f  dead ,  cause of  d e a t h .
Addendum 4 .
d is tr ib u t io n  o f  100 c o n tr o l  c a s e s  (57  m a le , 43 fe m a le )  by means o f  
(a) d is e a s e  g r o u p s , and (b ) s o c i a l  c l a s s .
(a) D ise a se  gro u p in g  by a f f e c t e d  system
System N o. o f  S u b j e c t s .
Mus c u lo sk e  l e t  a  1 4
R e s p ir a to r y 27
Car d i  o vas c u la r 26
Ila em o p o ie tic 5
U r o g e n ita l 2
E n d o cr in e , a l l e r g i c  and m e ta b o lic 16
C e n tra l N ervous 9
N e o p la s ia 5
F u n c t io n a l 3
M isc e lla n e o u s 3
T o ta l 1 0 0 .
(b) D is t r ib u t io n  o f  s u b j e c t s  by S o c ia l  C la s s .
j
1 S o c ia l  C la ss
I








T o ta l 100
